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° “iH: 1911, sent in its-findings to the Secretar pat 0 he quoted excerpt of 
How the United States Spent a Million Dol- (307 faa cee ae cstide dear tiameinaaaaiean 
: : rior. is report, was given ou t the \ s rec: endatio 
lars In an Ineffectual Attempt to Con- the time, was a unanimous one, and stated that to along somewhat different 
trol the Lower Colorado River.* the work which had been done conformed in all th ti le same lines for the pro 
By H. T. CORY.+ M. Am. Soc. Cc. E respects to the best engineering practice and tection of the interests in jeopardy 
praised the aggressiveness with which it had In pass:ng, it should be stated that the report 
ng the las 7s of > Sls ‘ xy : : : ‘ . 1 . 

During the last days of the 6lst Congress a been carried out. the exact wording eing as the Board was not a unanimous one, as was 
resolution was passed, and on June 25, 1910, ap- follows: nderstood but that Gen. Harrison Gray Otis 
rroved, placing 81,000,000 at the disposal of Win siecubeens of theceomterenex deatie 40 call the only member who is not an engineer—d 
President Taft to be used for the protection of atene® - the fact ed as plan oo as oe lined to sign ind prepared a minority repor 
th ’ ‘jal Tal , il r ‘aliforni of the work accomplished during lt ollowee : 

h Imperia Valley. in Southern California wollaniakhahad a iieeiaben ne awocd! eaaineerini vhich. at the rgent request of the other mem 
igainst threatened disaster from the Colorado That so large an amount was accomplished it ers, Was not submitted, but was presentéd pr 
River. Such action was taken because of urgent itely by him to President Taft The fact that 
epresentation from California that an emergence) of the engineering talent on the Board, how 
xisted, the immediate cause being the diversion er, joined in this report makes a review of the 

the Colorado River from its old channel west sical and other mditions of peculiar interest 
vard into Volcano Lake, some fifteen miles below the profession at this time. 
the point where the river had diverted in 1905-7 Fig. 1 is a map of the region under considera 
nto the Salton Sea. tion, reproduced from Engineering News of Jan 

President Taft on July 19, 1910, appointed Mr "G. 1911. It is not correct in its detail, but is 
John A. Oeckerson, M. Am. Soc. C. E., to take sufficiently exact to serve the present purpose 

harge of the work. Engineering News of Jan The natural features are more than usually com 
26, 1911, contained a description of the work ex, and such complexity is much increased by 
which had been decided upon and was. then he corporate and international interests’ in 
inder way. ved The reader’s indulgence must there 

In May, 1911, all such work had heen com- ‘ isked for going into considerable detail 
pleted at a cost of ap- for otherwise serious 
proximately $900,000, and misconceptions of the 
for all practical purposes true situation would be 
had been utterly de- inevitable 
stroyed or rendered use- Properly speaking, the 
less. Imperia Valley is 

In May the. situation all that portion of 
was reported through country lying m the 
proper channels. to land side of what is 
President Taft, who ap- shown n the map as 
pointed a so0ard of the ulifornia Develop 
Review consisting of ment C levee’ and 
Gen. W L. Marshall, north of Voleano Lake 
Consulting Engineer U.S. to the mountains on the 
Reclamation Service; west; the mountains 
KF. H. Newell, Director and sandhills on the 
U. S. Reclamation north and east; and ex- 
Service; C. E. Grunsky, 7 ending 20 iles 
§ afd y PROTECTIVE WORK ON COLORADO RIVER LEVEE. tending 20 miles north 
orm rly onsulting En A.—Trying to prevent destruction from behind necessitated, in part, by location in trough B id northwest of Im 
gineer U. S. Reclamation Protection from erosion. Trees on left mark far side of levee borrow pits C.—Trying to perial to Salton Sea 

. a hol . broke vee, a 
Service; J. B. Lip- *™ d end of broken lev This area is remark 
pincott, formerly of the U. S§. Reclamation such a brief space of time, under adverse circum- ibly unbrok¢ except for the deep, wide gashes 
. : f ‘ stances, is worthy of the highest commendatior + . ’ 
Service but now an assistant engineer on the ““UC°S 1S tay of the high tes (cut back as far Pasqualito and Sharp’s Head- 
Los Angeles Aqueduct; and Mr. J. A. Ockerson. Inasmuch as $50,000 would be a liberal estimate ng, resp ive by the Colorado River in 1905 
To these was added Gen. Harrison Gray Otis, of the reproduction value of what was left of th: and 1506, when it was entirely diverted into and 
proprietor of the Los Angeles ‘Times.’ work in question at the time the Board made formed the Salton Sea) and which are known as 

This Board met in Washington, and on June this report, and which could be incorporated in the New and the Alamo rivers. The slope of this 

*This article was prepared by its author after future constructions, one might infer from the region is about 5 ft. per mile and is practically 
a personal visit to and inspection of the work report that protective work of this kind is futile iniform toward the northwest. This immens¢ 
which it describes made atthe re Ss » Edi- ° ‘ os ‘ : ead 
tor on Enginecring News ioe tae aaaees of akeer. and the situation desperate rd marvelously fertile land is irrigable from 

taining the facts and preparing the articles. For The Editor of Engineering News, therefore, r the Colorado River Approximately 369,000 
articles on the early history of the strugg ri . : ‘Te , ’ . 9 : 
inne River see nie ao peueEle brie g quested the writer to prepare for this journal an 1cres in the United States and 30,000 acres in 
Bar cud tec is. i306" p. aa May 10, 1906, p. article, explaining the peculiar conditions, which Mexico are now under canals, much of it having 
R19. © , . . . 

Fae a ae oe oe oe render the situation along the lower Colorado een reclaimed for almost ten years 

tNevada Bank Building, San Francisco, Cal. so desperate, and to explain if possible the ap- The irregular dotted area westerly from Pilot 
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K ered wit} ting masses f fine Co ind by it divided out to a number of mutual 
{ ind d is ! s sand iter on nies cOmposed of the actual land 
r les South P ifle’s whers 
ne : i i ¢ preser The essent int is that any and all work 
{ ()o or rn ind and on done by the irrigation companies on Mexican 
! tructior 1 iLintenan of Sé must done by the ‘‘Mexican Company” 
r n nye if imprat i he “Mexican Company” only. For ex- 
p ! ist) lving w in th mple, Mr. } Randolph, President of the Har- 
S I th waters of the Colo riman roads in Mexico, and the writer handled 
rado R r to that portion of the Imperial Valley the work of closing the crevasses in the west 





y the United States nd the Colorado River (at the bend in the 
rrig ! t or this reg ist there s south of the International 
conveyed hereto r about 40 miles 1906 and 1907, the former as 

! 1 I vhich ict is responsible for ras General Manager and 

1 con f var s kinds 1 thus in “Mexican Company.” In 

i I nsidera id engineering practice vasse, as described in Engi- 
ith o sional resulting disaster. 29, 1906, the money came 








FIG. 1 


MAP OF THE LOWER COLORADO DELTA AND IMPERIAL VALLEY, CALIFORNIA-MEXICO. 


Reproduced from Engineering News, Jan. 26, 1911.) 


The method adopted for the irrigation of the to the “Mexican Company” from the “C. D. Co.,” 
Imperial Valley was the formation of the Cali- Which in turn borrowed it from the Southern 
rnia Development Company—usually called the Pacific Co. 
“C. D. Co.,” a New Jersey corporation—and a In closing the second break at the urgent re- 


ibsidiary Mexican corporation, the Sociedad quest of President Roosevelt—the operations 
le Riego Terrenos de la Baja California, S. A., from Dec. 8, 1906, to July 21, 1907—the money 
commonly known as the “Mexican Company.” was furnished the ‘‘Mexican Company” by Epes 


Water is 


nder a 


River 


California) 


diverted from the Colorado Randolph as Agent of 


and the “C. D. Co.” 


the Southern Pacific Co., 
had nothing to do with the 


water appropriation made in 


oy the “C.. D. Co.” at 


out a thousand yards above matter whatever Everyone on the work as- 

the International Boundary Line; turned over at sumed as a matter of course that the Harriman 
the Boundary Line to the “Mexican Company,” interests were doing this work for the United 
hich conveys it through its canal system to States Government, in the capacity of a con- 


irrigated lands in Mexico, as required, and sends tractor, as an ind for actual 


emergency measure 


the remainder—over 90% at present—back to _ cost. 

veral points on the Boundary Line in Imperial The Government has not yet paid its bill for 
Valley; and finally at these points the water is this work; but that in no wise alters the fact 
practically speaking—turned back to the “C. D that practically the Government did the work in 


Mexico to protect the American Imperial Vall 


and did so through the machinery of the ‘Mex n 

can Company.” inp 
There is another corporation through wh elt 

work can be done on the Mexican side of t WwW 

line—a land company known locally as_ the 

M. Co.,” and having the official name of t . in 

Colorado River Land Co. Its president is Ge) Vh 

Harrison Gray Otis, owner of the Los Angel 

‘Times,’ and the civilian member of the r ion 


and all the 
ilifornia 


Board 
Southern Cc 


Viewing ther stockholders ar 


Tne "G. oes Ge ras 


people. 


owns about a million acres in the region, mx 

of which is in the Colorado delta; indeed, all | 

the delta which lies in Mexico and has any valu or 

except a total of about 150,000 acres, all of wh if 

latter lies on the land side of the “C. D.” lever no 
Every foot of the leve Ba 








and all other’ worl nt 
of every description don: m 
by the Harriman inte Co 
ests at President Rooss wa 
velt’s request in 1906-7 ey 
is in perfect condition t Re 
day and has never show) Dea 
a sign of weakness I Me 
must be frankly stated Fe 
however, that only suc} WI 
work Was done it that im 
time as seemed essentia is 
until suitable provisions al 
could be made to prop di 
erly care for the situatic 

in a comprehensive ) 
ner. | 
It was pointed out very fu 
clearly to the various in ti: 

terests affected that m 
ime was to be lost i Ww 
completing the system o 1 
protection works whic! te 
had been carried thus far B 
moet by money supplied b: S] 

the Harriman interests. The writer undertook 
to bring an understanding of the real situation ‘ 
home to the people of Imperial Valley and to th t] 
Other local interests—being General Manager of ‘ 
both the “C. D. Co.” and the ‘Mexican Com t] 
pany” until something over a year ago afford v 
him especial opportunity to do this. Mr. C. E | 
Grunsky, M. Am. Soc. C. E., then Consulting le 
Engineer of the U. S. Reclamation Service f ; 
Hon. J. R. Garfield, Secretary of the Interior t 
pointed out the facts to the United States Gov c 
ernment officials on more than one occasion, as als a 
lid other members of the U. S. Reclamation Serv < 
ice. Mr. Grunsky and the writer spoke with em t 


phasis on this point at the Congressional Commit 


tee hearings of February and March, 1908, on th 


Harriman interests expense account for the worl 
Which they did from December, 1906, to July 
1907. Finally, both Mr. Grunsky and the writer, 
in the technical press and before the American 
Society of Civil Engineers, advised the engineer 
ing profession concerning the exact situation 


Apparently, however, the only result of that edu 
cational campaign was to furnish a more or less 
interesting half hour to the parties who gave ear 
thereto. 

The difficulty lies in the fact that three-fourths 
of the property interests needing protection 
long to individuals and to the small local com- 


be- 


panies in the American Imperial Valley, and 
there is no possible way of legally combining 
them to collect and expend money on Mexican 
soil for such protection. In addition the feeling 
is quite general there and elsewhere that citi- 
zens in America should not be put to any ex- 
pense to protect their property from a menace 


Originating on foreign soil. 

The summer flood of 1907 was unusually great 
in both the total discharge for the flood season 
and in the maximum or peak discharge reached. 


The delta lands below the >.” 


“Cc. 


levee line— 


which region is often called the Volcano Lake 
Basin for want of a better name—had not had 
their usual yearly over-bank inundation for 


practically two seasons because of the Colorado’s 
diversion into the Salton Sea. Hence the vege- 


tation had largely died out and much of the area 
The river channel below 


had been burned over. 








December 7, I9QII. 


diversion point was also silted up and had a 
nimum carrying efficiency 
nprecedented 
*}ta The slope of the 
Voleano Lake 
1 the river channel 

started 


The result was an 
the lower 
land close 


inundation of Colorado 
by the river 
being much greater 
the 
toward 


oward Basin 


i! itself, 


back 
had 


erosion of 
fingers 


flood 


Imerous 


hen the 


the river. 
\ 


season passed it was very 

lent that unless something was promptly 
jone the river would again be diverted to the 
st, this time, however, into the Volcano Lake 


isin and thence to the Gulf of California, in- 

id of into the Salton Sea, which has no outlet 
This disquieting to all parties 
oncerned. lands of the “C. M. Co.” had 
and plainly in for 
Voleano Lake 


northward 


Was distinctly 
The 
iffered severe damage 
iore. The danger of 


full as to 


were 
the 
overflow 


filling 
make it 


Basin so 


nto the Salton Sea—after which but a few 
ionths of flood would be required to have the 
Colorado again diverted into the Salton Sea— 


was more than disquieting to the Imperial Val- 
ley, the Southern Pacific Co., and the U. S. 
Reclamation Service (because of its Laguna 
Dam 14 miles above Yuma). Furthermore, the 
Mexican Government’s representative, Senor 
Ferdinando Beltran y Puga, with whom the 
writer discussed the situation fully, was deeply 


with the 


poker term 


impressed menace. Nevertheless, to 


ise a Which by 


the way is singu- 
stood pat and 


arly apt in this case—everybody 
did nothing. 
The Southern Pacific yielded first, and in spite 
f the fact that paid the 
ill of the Harriman lines for work already done, 
furnished the ‘Mexican Company” 
tially build another the levee 
that shown on the the mountains 
west of Lake about six miles. 
The Mexican Government was the only other in- 
terest 


Congress had not 
money to par- 
section of system 
map from 
Voleano easterly 
Under Senor 
two complete surveying 


which did a single thing. 


Beltran y Puga, parties 


spent two months acquiring engineering data! 
The summer flood of 1909 showed that the 
western diversion of the river would occur at 
the Abejas cut and was certain to bee 
fact flood This 
the Southern Pacifie declined to take action. 


charge of the 


ome an ac- 
time 
The 

the 


complished with another 


writer, in local situation for 


Harriman interests, was convinced that standing 
in the breach was no more to the final 
the than to 
presented, and this view was entirely 


Finally, 


longer 


and real interests of other parties 
those he rt 
officials. 
1910 


appeal 


concurred in by his superior 
summer flood of neared its 
crest a and unanimous sent 
to President Taft; and Congress, on June 2%), 1910, 
bill 


hands to 


as the annual 


frantic 


was 


before 


adjournment, 
President 


days passed a 


$1,000,000 in 


i few 


placing Taft's 


“save Imperial Valley.” At the same time the 
Harriman interests furnished the money, and 
through the ‘“‘Mexican Company” partially built 
i considerable part of the remaining gap in the 


“+o. Ey € levee, as originally designed by the 
writer. By so doing the back waters of the Vol- 
cano Lake Basin, which in the summer flood of 
1910 reached unprecedented heights, were kept 
from getting north into Salton Sea. 

As already stated, on July 19, 1910, President 
Taft appointed Mr. J. A. Ockerson, M. Am. Soc 
Cc. E., to take charge of the situation, and gave 
him unusual powers. This selection was con- 
sidered fortunate not only because of the ex- 


perience Mr. Ockerson had had on the Mississippi 


River but also because he had actually been on 
the 
which it 

li of the 
sistance of every possible kind, but as a rule 


declined the 
obiain 


Colorado River on at least two oce 


islons, 


was hoped would help some. 


endangered interests proffered as- 


such offers were with thanks, and 


was deemed best to 
hand 


furthermore decided to expend the 


explanation that it 


all information at first and free from bias. 


It was 
ot the 


money 
the 


which as explained 


United States Government through 
channels of the “C. M. Co.” 
Mexican land ¢ rather than through 
the so-called “Mexican 


Pacific Co. The re 


Is a 


mpany 
Company,” controlled by 
ison for such 
te “CC, M. Ce” 


never had done anything in the matter but stand 


the Southern 


n probably was that as 





pat, it had no engineering data to mislead and 
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no expenses therefore incurred by it to recoup 


in some covert manner. 


The proof of the pudding is the eating thereof: 


and since the Colorado River is flowing exactly 
where it would have been had not a cent of the 
$1,000,000 appropriation been expended, and still 
there are no immediate evil results, let alone dis- 
aster, it is clear there was no necessity for pre- 
cipitate action. The writer happens to know that 





eo cas sss 





Fig. 2. Closing the Abejas Break. 
(Water 


over rock materially 
ered 


f 
f 
because of breaks in levee.) 


low- 





Fig, 3. Looking Toward Abejas Break. 
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Fig. 4 
(Traverses 


Trees to 


One Mile South of Abejas Break. 
have 
left 


been removed by 
mark far side of 


FIGS. 2 TO 7. VIEWS 


dynamiting 
borrow pit.) 


OF COLORADO 


icquired by 
tion Service, 


the engineers of th U 


Li 


the Mexican Government, the ‘Mex 





ican Company” and Inter-California Rai 
Way (a Southern Pacific subsidiary company) 
map was prepared and the work to be done 
at nee laid down thereon The final drawing 
is practically that shown in Fig. 1 and is, with 


very few additions, the san 


that 


mpany” under the writer's 


prepared 


the “Mexican C 


| 
| 
| 
| 
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and One-Half Miles South of 
Abejas Break. 


Fig. 5. One 








Fig. 6. Two Miles South of Abejas Break. 
(Dynamite being placed in a traverse which h 
caused erosion over half through levee Wate 
behind levee due to break higher up.) 





Fig. 7. Dynamiting Traverse on South Levee Two 
Miles Below Abejas Break. 


RIVER LEVEE WORK AT AND NEAR ABEJAS 


BREAK; TAKEN APRIL 28, 1911. 


the engineers who knew most about the situation 


the case, in- 
p rt to 


unit in believing this to be 


were a 


Ockerson, as shown in his re 


cluding Mr. 


the Secretary of Interior, dated Oct. 4, 110 
For some reason, however, and without wait- 
ing to acquire enoug nstrumental engineering 





meager, 


data appreciably to augment the very 


desultory and disconnected data which had been 





direction ll ob 
tainable date 
copy 
The two 
the map show the two obvious poss ‘ ) 
keeping the Colorado River from again diver ¥ 
tself into the Salton Sea sin. the one ke 
“California Development Co, Levee following a 
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slightly elevated ridge which forms a_ natural 
divide between the Salton Sea basin on the north 
and the Volcano Lake Basin on the south; and 
th ther possibilit is indicated by the heavy 

ack line marked “Projected Levee,” closely 


paralleling the river to a point with an elevation 


sufficiently mw to prec de the possibility of Colo- 
rado River water overtopping the natural divide 


just mentioned 

The former line of levees, if maintained at all 
times intact, would protect every interest in the 
United States and all that portion of the region 

Mexico which lies to the north of it, and it 
would leave all the lands to the south subject 
to’overflow during the annual summer flood and 
evere flashy winter floods, as at present. The 
line of levees along the river would, in addition, 
reclaim from overflow all that region lying be- 
tween the two possible systems of defense, and 
Since it is susceptible of irrigation from the 
Alamo River or Imperial Canal, would, in effect, 
render it irrigable land instead of grazing land. 

This tract, as shown on the map, belongs to 
the “C. M. Co.,” which, as explained, was the 
Mexican corporation through the channels of 
which the last work on behalf of the United 
States Government was done in Mexican terri- 
tory. 

In considering the situation it should be borne 
in mind that practically all of the ground lying 
between the two disconnected ends of the “C. D. 
’* levee is so high as to require little diking. 
Thus this line of levees is probably considerably 
the cheapest and most satisfactory in point of 
construction and maintenance, which are the 
important but not the only factors to be taken 
into consideration. On the other hand, Mr. 
Francis L. Sellew, M. Am. Soc. C. E., who 
for the past four years has been the engineer in 
charge of the Yuma Project, U. S. Reclamation 
Service, and who has in the writer’s opinion more 
information regarding, and a keener insight into, 


Co.’s 


the lower Colorado River situation than any en- 
gineer who is now or ever has been connected 
with either the United States or the Mexican 
Government, regards the line of levees close by 
the river as the best solution of the problem. 

It is thus seen that there is certainly a great 
question which of the two plans should be fol- 
lowed, but it is also even more obvious that the 
question cannot be decided intelligently without 
many times more data gathered by surveys than 
have yet been obtained. 

Consequently building the river system of pro- 
tection before thorough investigation and surveys 
seems exceedingly unfortunate and ill advised. 
The writer has never felt he could justify his own 
course in deciding upon and constructing the “C. 
D. Co.’s’” levees where they are except for the 
absolute necessity to do something which would 
prevent the then imminent disaster and which 
it was possible to do in the limited time. In the 
light of all information as yet available, how- 
ever, such plan still seems to be best, and the 
Board of Review heretofore mentioned recom- 
mended its immediate completion as affording 
ample protection to all interests in the United 
States. Mr. Ockerson’s disastrous experience 
with the river levee line evidently caused him to 
change his mind, since he joined the rest of the 
Board in their report of June 7, 1911, making 
such recommendatidn. 

In justification of such haste, it must be re- 
membered that the people of Imperial Valley, 
having finally found a way of getting results and 
being thoroughly aroused to the imperative need 
for something being done to protect them from 
disaster, were clamoring for action and making 
comparisons between the speed with which the 
Southern Pacific Co. operated during the season 
of 1906-7 and the deliberate procedure of Gov- 
ernment work in general. The effect of so in- 
sistent a public opinion upon any one in charge 
of work is necessarily very great and the pres- 
sure is 2lmost irresistible to compel action before 
a man is thoroughly satisfied that what is being 
done is the very best thing possible. 

Having decided that the entire future control 
of the lower Colorado should be by means of a 
levee line close by the river, the next step, ob- 
viously, was the exact location of the levees and 


the point at which diversion work on the Abejas 
break or crevasse should be constructed. The 
only real danger to properly designed and main- 
tained levees along the river is that it will cut 
through its own bank until it reaches and cuts 
away the earth upon which the levee itself is 
built. 

However, in the original design and construc- 
tion effective provision must be made to protect 


the river side of the levee from being washed 
aw yy the running water, partly because of the 
fr..vle character of the soil and partly because 


of the heavy grade The average grade of the 
river was over a foot to the mile, while on ac- 
count of not following the river’s twisting the 
grade line of the levee top frequently has a fall 
of 3 ft. to the mile. 

To prevent any misunderstanding of the state- 
ments in the two preceding paragraphs it is es- 
sential to remember that here maintenance of 
levees other than against breaching is of vital 
importance. Indeed it would be as sensible to 
put a lamb out among a bunch of coyotes and 
expect it to thrive as to build a levee in this 
region and go away expecting it to remain in- 
tact. Such maintenance is not difficult nor does 
it involve especial risk, but it is almost as ex- 
pensive as it is imperative. If left alone, in a 
few months a levee will be covered with a dense 
growth of weeds and brush, the roots of which 
attract burrowing animals and consequent dis- 
ister, while they render an inspection practically 
impossible. These growths must be kept down 
at a very large expense or must be prevented. 

To reduce this maintenance cost and to protect 
the water side of the levee from being eroded 
by currents the “C. D. Co.’’ levees were blank- 
eted on top and on both sides with a 15-in. layer 
of a cementing gravel, which is generally used 
throughout the region by the Southern Pacific 
Co. as a ballast for its roadbed. This gravei 
blanketing and the method of applying it was 
described in Engineering News of July 11, 1907, 
and cost a great deal of money. The work was 
done in a most efficient and workmanlike man- 
ner by Mr. T. J. Hind, who was the Superin- 
tendent in charge of all the levee work which 
the Harriman interests did along the river. 
To place this gravel, a railroad track was laid 
on the top of the levee and left there to facili- 
tate inspection and repairs of any and all kinds 
which may be necessary. Even with such elabo- 
rate precautions these levees have been regularly 
patrolled and kept in first-class condition at no 
small annual cost. 

In the light of such experience it is difficult 
to understand the building of about twenty-five 
miles of levee with no provision whatever for its 
maintenance. The examining Board reported: 

That the restoration of the Colorado River to 
its former channel wes not realized is chargeable 
to the delay in the negotiations which prevented 
prompt inauguration of the work and its pros- 
ecution during the low-water season and also to 
the disturbed political situation and the strike 
which demoralized the labor conditions. 

This statement is entirely erroneous. As a 
matter of fact, the levees were completed, and in 
a sense the Abejas break was closed. The reason 
and the only reason why the Colorado River is 
now flowing westerly through the Abejas break, 
instead of down its old channel from this point of 
diversion to the Gulf of California, is because 
the levees, when built, either could not be main- 
tained or were not maintained long enough for 
the workmen to get off the job. This, too, in 
spite of the fact that by that time the annual 
spring flood had but just commenced. 

In the report which Mr. Ockerson made to the 
Secretary of the Interior, Oct. 4, 1910, it is pointed 
out that levees built at a distance of 3,000 ft. 
from the river bank are reasonably safe from 
breaching by side cutting of the river, and the 
levees were so located. It is certainly obvious to 
anyone that the closer the levees are to the river 
bank the greater this danger of breaching be- 
comes, and that 3,000 ft. is safer than 300 ft. 
There are, on the other hand, excellent reasons 
for locating levees much closer to the river banks 
and then protecting those banks. 

The most important of these reasons is that 
the vegetation in the region is tropical in its 


luxuriance, so that when overbank flow occur: 
the waters are impeded so greatly that th 
heavier silt contents at once deposit, and so on 
With the result that a cross section of the rive: 
bank at any point is theoretically an hyperbola 
the slope away from the river decreasing wit! 
the distance from it. Obviously, the conditions 
of vegetation at no two points are alike, but 
roughly speaking the fall from the river bank j 
about 114 ft. in the first 100 ft. and approxi 
mately 2% ft. in the first 300 ft. In 3,000 ft. th. 
total fall averages about 6 to 8 ft. Consequentl 
a levee 3,000 ft. away from the river bank must 
be built from 38 to 5% ft. higher than if placed 
300 ft. distant. The increased water-carrying 
capacity due to the greater distance back to thi 
levee is very much smaller than would ordinarily 
be supposed, because the luxuriant vegetation 
makes the additional cross section extremely in 
efficient. For this reason, levees 3,000 ft. distant 
can safely be built but slightly less in actual ele 
vation than at 3800 ft. and upon much lower 
ground. Judging from meager data it appears 
that the elevation of the top of the levee built 
this year was fixed from the high-water marks 
on the trees along the levee line and hence the 
height of the levee actually constructed seemed 
not unduly great. Indeed, it would be surpris- 
ing if careful surveys would not show that so 
small a flow as 100,000 cu. ft. per sec. in the 
river would not have overtopped considerable 
portions of it had it not been otherwise destroyed, 
because the high-water mark with a free get-a- 
way and the high-water mark with the levees 
holding back the overbank flow, would obviously 
be very different, entirely aside from any effect 
of the levees upon the height of water in the 
main channel of the river at any given time. 

Overbank flow in this region concentrates into 
little streams which criss-cross and often prac- 
tically parallel the river bank for considerable 
distances. These overbank-flow streams build 
up their beds just as the main river itself does, 
so that economic location of a levee requires a 
careful study to find the highest ground. This 
is difficult, slow work, because the underbrush is 
too dense to permit examining the ground in any 
other way than clearing cross lines at frequent 
intervals and getting profiles of them. This was 
not done, and the levee alinement fixed with the 
distance from the river idea in view. Indeed, for 
considerable stretches the action of the water in 
destroying long sections of the levee shows that 
the latter actually followed the bottoms of these 
shallow swales for long stretches. 

As constructed, the levees were of the ordinary 
type, having a width of 8 ft. and side slope of 
3 to 1. The ground was cleared, all stumps and 
roots removed, and a muck ditch dug under the 
axis of the levee to such depth as was necessary 
to get below the lowest layers of cracked adobe 
soil lying above the permanent water table. The 
muck ditch was refilled with good material be- 
fore the levee proper was started. In all these 
respects the work followed careful, well-estab- 
lished engineering practice. 

The redl, or rather the immediate, cause of the 
disaster was the borrow pits. The material for 
making the levees was all taken from borrow 
pits on the river side, a berm of 40 ft. being left 
from the toe of the levee to the nearest edge of 
the pits. The borrow pits were made 400 ft. in 
length, and separated by a “traverse” 50 ft. wide 
on which all vegetation was left. The berm, how- 
ever, was cleared continuously. Such an arrange- 
ment of borrow pits perhaps follows the best 
engineering practice along the Mississippi River, 
but almost insures immediate disaster along the 
Colorado. Very soon after the levees had been 
completed the river rose, and in several places 
sent considerable water overbank until it came 
to these levees. 

At the same time the work of closing the 
Abejas break had progressed far enough to raise 
the water sufficiently to turn a small portion 
down the old channel. The total result was that 
perhaps 2,400 cu. ft. per sec. ran down along the 
levees extending southerly from the break. Had 
the borrow pits been continuous the water would 
have flowed down the channel thus formed as in 
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canal. Because of the uncleared traverses, 
such water by them diverted to- 
ird the toe of the levee and rapidly eroded the 
er side. In a few days such erosion extended 


through the levee in several 


»wever, was 


itirely places. 


By the middle of May there were several distinct 


aces north of the Abejas where the levee had 
een cut entirely through and 18 distinct places 
uuth of this point to Mile Post 18. How 


iny more breaks had occurred below that point 
ie writer is not informed. In addition there 
ere of course many more places where the ero- 
mn did not extend entirely through but had cut 
way from half to all but a small fraction of the 
section. These complete breaks are froma 
ew hundred feet in length to one stretch where 
rr two miles not a vestige of the levee remains. 


yee 


In two or three long stretches the water cut 
hrough the levee, ran along on the land side 
ind cut through back to the river side, criss- 


rossing three or four times. 
ises the levee was located 


Obviously, in such 
in one of the natural 
before mentioned. The photographs 
April 28, 1911, fully show the nature 
failures. (See Figs. 2 to 7.) 


The net result is the creation of an efficient 
ind straight channel for water paralleling the 
id river bed for many miles and rendering en- 
tirely out of the question the rebuilding of the 
levee on its original alinement. If a new 
is constructed closer to the river this channel 
will be a menace in case of break, at least until 
such time as the vegetation and material blown 
in may have practically obliterated it. If a levee 
be constructed behind the channel the danger of 
diverting the river itself over to this channel and 
undesirably near the new levee construction would 
be very great. The disconnected fragments as 
they now stand will tend to concentrate overbank 
flow and be:no small injury to the lands of the 
C. BM. Co. 


Consequently if the river levee line is not built 
obviously none of the remaining works what- 
ever will be of any value, to the least. If 
such a river levee is built it will be impossible 
to incorporate into it more than about 4%4 miles 
of the latest construction—at the upper end— 
which did not cost $50,000 and could be rebuilt 
for less than that sum. In the statement 
of facts which accompanied the report of the 
Board of Review the value of the works still 
intact was given at $431,050, and without ex- 
planation is entirely misleading. Such figures 
must have been obtained by estimating the levee 
section yardage in the levee work which was not 
washed away, at its contract price; and the value 
of the rock-fill dam with which the Abejas break 
was closed—and now utterly worthless—at what 
it cost to put it there. 


iollows 
taken on 


these 


levee 


say 


By reference to Figs. 6 and 7 the water is seen 
on the land side of the levee flowing back into the 
Abejas break, and Fig. 2 shows work in prog- 
ress on closing the break itself by means of a 
rock-fill dam. Just what could have 
been served by finishing the closure of the break 


purpose 


when water was going around through breaks 
in the levee and back into the Abejas below 
the dam, with the inevitable result of render- 


ing the closure itself utterly useless within a few 
days at most is difficult to understand unless 
it should be to effect a technical compliance 
of instructions to close the break! It ap- 
pears that work on the rock-fill was not 
discontinued until breaks in the north of 
the Abejas a few days later cut railway 
by which rock was brought down Pilot 
Knob. 

There are conflicting reports as to whether en- 
deavors were made to maintain the levee and 
stop the breaks occurring therein. The group of 
views lettered A, B, C, and also Figs. 3, 4 and 5 
show a considerable amount of brush and earth 
sack protection. On the other hand, it was reported 
that the superintendent in charge of the work 
was peremptorily instructed to quit trying to 
hold the levee and push along as rapidly as pos- 
sible the work on the rock-fill dam, the rea- 
son assigned being that there was a “million for 
construction but not one cent for maintenance.” 


dam 

lev ee 

the 
from 


In the 
report of 


statement 
the 
of damage 


of facts 
Reviewing 


accompanying the 
3oard, mention is made 
to unprotected levees which gives rise 
to the inference that the work had not been com- 
pleted as planned. The last of the levee 
tractors’ plants taken off the job on April 
weeks earlier the levee section was 
disconnected stretches aggregat- 
ing a considerable proportion of the twenty-five 
miles in length. If it was 
brush any 


con- 
was 
7 and several 


completed for 


contemplated to do 
other work to protect 
the levees against such erosion as destroyed them, 
there certainly was at had 
it well started. As a matter of such 
erosion-protective work was 
plated—at least no one on 
heard of its even being 


any abatis or 
have 
fact no 
apparently 
the 
under 


least time to 
contem- 
had ever 
consider- 


job 
serious 
ation. 

The amount of water ever flowing 
down along the levees at any point is reported to 
have about 4,000 cu. ft. per sec. and the 
maximum depth somewhat less than 4 ft. The 


maximum 


been 


disastrous results of such a small amount of 
water is due to the peculiar friability of the 
soil, which precludes the possibility of using 


borrow pits of the type adopted. 


In building the “‘C. D. Co.” levees, fear of just 
such results caused the adoption of the heroic 
ilternative of making the borrow pits on the 


land side only and every possible precaution was 
taken not to disturb in any way the natural 
vegetation on the river side of the levee. An 
exception must be made of a few miles on the 
southerly end, where what is known locally as 
the ‘‘checkerboard” system was put in on the 
recommendation of an advisory board of engi- 
neers of the U. S. Reclamation Service. This 
system consists of borrow pits 100 ft. in length 
along the river side of the levee, only, with 
40-ft. berms, each pit being separated from the 
next one by a stretch 100 ft. in length where the 
vegetation is religiously left intact to the levee’s 
This type is used exclusively in the levce 
construction on the Yuma Project, U. S. Rec- 
lamation Service, under Project Engineer F. L. 
Sellew. It is not in the province of this paper 
the relative merits of the “checker- 
board” and the land-side system of borrow pits 
in levee construction along the Colorado River. 
All that need be said here is that the destruc- 
tion of the levees which were built last winter 
with practically continuous borrow pits on the 
river side conclusively shows, what experience in 
the region had already convinced local engi- 
neers some time since, the paramount impor- 
tance of protecting levees against erosion by 
unbroken currents which are at all swift and 
eddying. 

Fortunately, the Hardy 
have increased their carrying efficiency some- 
what and now carry the waters from Volcano 
Lake rapidly that Volcano Lake has 
not risen during this season’s flood nearly so 
high as was feared, or enough to be at all 
menacing. The conditions resulting from a record 
flood, however, might be quite grave, 
and no time should be lost in providing for pro- 


toe. 


to discuss 


and other channels 


basin so 


summer 


tective works along comprehensive and well- 
considered lines. Congress recently adjourned 


without making any further provision in the 
matter, but it appears there remains something 
over $100,000 of the original $1,000,000 appropri- 
ition. With such a sum expended on 
probably enough instrumental 
mediate practical purposes 
Treaty arrangements with the Mexican Govern- 
ment can also be arranged. In this way some- 
thing definite could be put before the next Con- 
gress for consideration 


surveys 
data for all 
could be 


im- 
secured. 


In any event there is no time to waste, for 
governmental channels afford the only practic- 
able means of protecting American property with 


a present value of over $25,000,000 and a pros- 


pective value many times greater against the 
vagaries of the Lower Colorado River in Mexican 
territory. It is earnestly hoped that the next 
Congress will make _ suitable’ provisions for 


rationally dealing with the matter—not only as 
to engineering works but also as to maintenance, 
organization and administration, 


A Reply to Mr. Cory’s Article On Work On 
the Colorado River Break in 1911. 


By J. A. OCKERSON,* M. Am. Soc. C. E., 
Engineer-in-Charge. 


The 
little 
on the 
winter, 


Writer has read with much interest and no 


[preceding] article by Mr 
Colorado the past 
is glad of the opportunity to correct 


dis- 
theories 


surprise the Cory 


Lower River work of 


and 


some of the many misstatements made and to 


cuss ina brief 
the 


successful 


very way some of the 


advanced as to proper character of work to 


carry to a conclusion the 


sought, namely, the protection of 


object 


Imperial Valley 


It is proper to say that my official reports have 
not as yet been made public, and this article is, 
therefore, limited to broad general statements 

The plan recommended by the writer was sub- 
mitted after careful consideration of all the 
printed reports of work previously done in that 


neighborhood, reports before Congressional Com- 
mittees, unprinted manuscript of competent engi- 
neers sent for the 
and extended 


purpose of reporting thereon, 


instrumental surveys in person 
covering some two months in the summer of 1910, 
which the River for a dis- 


tance of 35 miles, beginning about 6 miles below 


embraced Colorado 


Hanlon’s Heading and extending down to within 


20 miles of tidewater. Many maps of early pe 


riods were also obtained and served to aid in 
determining the probable life of a levee built 
at a given distance from the river, without re- 
sorting to bank protection. 

The survey comprised tertiary triangulation, 
levels, location and elevations of bank lines, 
cross-sections of the river, and adjacent land, 


back to a projected levee line located with tape 
and transit and levels covering its entire length 

Mr. Cory states that a map, such as shown in 
“Fig. 1’ of his article, is ‘“‘the same as prepared 
by the Mexican the writer’s 
direction. a furnished Mr. 
Ockerson.” 

The title of the map shown in Mr. Cory’s “Fig 


Company under 


copy of which was 


1” states that it is a compiled map and “the 
work to be done” was not “laid down” on that 
map at all. The sole purpose of “Map No. 1” 


was to give a general] idea of the Colorado delta 


on both sides of the boundary line, with the 
location of the proposed work and its relations 
to Imperial Valley. 

The working map was platted on a seale of 


1,000 ft. to the inch, and embraced the river with 
its bank elevations, high-water marks 
sections with numerous elevations, 
vations along a projected 
strumentally in the field For the Abejas cross- 
ing a map prepared from instrumental 
covering the entrance to the Colorado River and 
the Abejas River for three miles, was platted on 
a scale of 500 ft. to the inch. In this survey fre- 
quent elevations and cross-sections were also de 
termined. 
sections 


, transverse 
and 
line located in- 


also ele- 
levee 


surveys 


From a careful study of these cross- 
and consideration of the probable 
bility of banks above and below, the site of 
closure was determined 

So much for the 


Sta- 
the 
statement 


that no prelim- 


inary instrumental investigations were made 

The plans resulting from the study of all this 
information were submitted to the proper offi- 
cials of the United States and Mexico and were 
approved by both. Add to that the findings of 
the Board quoted in part by Mr. Cory, which was 
unanimous, no one having “declined to sign the 
report,” as stated, and it would seem that the 
plans submitted by the writer were fairly well 
endorsed. 

Your readers are doubtless familiar with the 


high professional standing of the members of 
the Board, but it well to add that 
were all, with one exception, familiar with the 
physical situation through personal 
on the ground. 

Mr. Cory states that $50,000 would be a 
the 


may be they 


investigation 


liberal 


estimate of value of what was left of the 


work. Again he has been misinformed. An actual 
survey recently made shows 17% of the levee 
washed away or badly damaged. The levee cost 
$428,000 in round numbers; that means that the 


levee standing intact to-day is worth $355,200, 





*Consulting Engineer and Member Mississipp! 
River Commission, St. Louis, Mo. 
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practically all of which can be incorporated in 
iture work looking to the larger preject of com- 

plete mtrol of the regimen of the Colorado 
River to near tidewater. To this amount should 
‘ idded seven miles of:railway construction 

ridge timbers, lumber, supplies, tools, etc., 

n hand, which cost, exclusive of rails and 

ries, at least $75,000, all being available 

yy future work. So instead of $50,000 we hav: 

n asset of $430,000, and instead of a balance of 

S100,000 we have $200,000, making total assets 


S630,000 It should be noted that no account of 


he rock-fill dam is made in this list of assets, 


Which is quite different from Mr. Cory’s state- 
nent of values 

It can be said in the most positive terms that 
there is not the slightest hint in the report of 
the Board that “work of this kind is futile” or 
the “situation is desperate;” neither is there any 
contradiction in its recommendations.” 

The work recommended for the present is sim 
ply intended to meet the immediate demands, so 
far as funds will permit 


Mr. Cory should also have quoted the following 


extract from the report of the Board “With the 
cooperation of Mexico, it is desirable as a feature 


Fig. 1. Unloading Large Rock at Bee River 


Dam. 


of the permanent solution 
of the river problem 
that the Abejas’_ break 
be closed and that the 
levee constructed in 1911 
be repaired and main 
tained and the Colorad: 
River restored to its 
former course.” Anothe: 
indorsement of the 
plan submitted by the 
writer 

The disposition to endow 
the Colorado with extra- 
ordinary characteristics 


is a common one, where- 
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the greatest known flood This may have some 
bearing on its stable condition At the present 
time this levee is threatened with destruction 
through the erosion of the river bank near Mile 
Seven, but the C. D. Company engineers are not 
alarmed by this prospect since the ground on 
which the levee stands is above overflow. The 
great flood of 1909 scarcely reached the top of 
the river bank at that point. 

It is stated that the work then done was in- 
tended to answer ‘‘until suitable provision could 
’ made to properly care for the situation in a 
comprehensive manner.” 

This more comprehensive work was undertaken 
by the Government. The chief difficulty in car- 
rying out such work lies in the fact that nothing 
of value can be done for the protection of United 
States interests except by the expenditure of 
large sums in Mexican territory. Eliminate the 
boundary line from consideration and there would 
be little difference of opinion as to the proper 
plan to pursue 

Mr. Cory states “All of the endangered in- 
terests proffered assistance of every kind, but as 
a rule such offers were declined with thanks.” 


The writer accepted with due acknowledgments 


an 
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Fig. 2. Blanketing Entire Cross-Section With Rock 


the Fill to be Carried up Uniformly. » 
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tent of the surveys made previous to the develo 
ment of the adopted project, it is plain that M 
Cory’s suggestion that the plan was “exces 
ingly unfortunate and ill advised” has nothing 
justify it. 

The writer was thoroughly satisfied that wh 
he proposed to do was the “best thing possible 
but he had expected to carry the work out dw 
ing the low-water season, beginning early in Ox 
tober, 1910, whereas diplomatic negotiations dad 
layed the work until Jan. 8, 1911, a time whe 
the work should have been completed. 

To do upwards of a million dollars worth « 
work in ninety days, beginning without ev: 
the nucleus of an organization, wholly with 
out equipment, in a desert country remote fro: 
supplies, and with a very inferior class of labor 
would have been something of a task even und 
favorable river conditions. Add to this the in 
pending flood season and the risk was great 
increased, and postponement to another seasor 
would have been prudent, to say the least. But 
the writer’s recommendation to this end wa 
overruled. 

Mr. Cory quotes from the report of the Boar 





regarding the reasons why the Colorado was not 


4 
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Fig. 3. Abejas River Dam, March 1, 1911. 


restored to its former 
channel and says “this is 
entirely erroneous.” 

The writer can say 
with equal assurance 
that the Board = stated 
facts. Had the work 
been prosecuted during 
the low-water season 
the water ahbhove. the 
dam would have been 
held at an elevation 
below the top of the 
banks until the Colorado 
bed could scour out 
sufficiently to carry the 


as it conforms to all Fig. 4. A 70-ft. Blow-Out of Rock-Fiil in Diversion Fig. 5. Water Rushing Through Trestle, Show- low-water volume, and 


laws applicable to allu- 
vial streams. Some fea- 
tures of its regimen are 
accentuated it is true. 
Its slope is excessive 
and it carries an unusual burden of sediment. 
!ts banks are composed of very fine silt, having 
little cohesion, and hence are easily eroded It 
ins on a ridge, like all alluvial streams, but the 
slope of the land back from its banks is not ex 
ceptionally great. Even so large a stream as the 
Mississippi has adjacent lands with slopes as 
rreat as ten feet and even more per mile. The 
range in elevation and depression of the bed of 


qo 


the Colorado, following changes between high and 
ow stages, sometimes reaches as much as 36 ft. 
The writer freely acknowledges the splendid 
work done by the Southern Pacific Co. and Mr 
Cory in the successful closure of the break of 
1906-7, and it would seem to be just and proper 
that the Southern Pacific Co. should be paid a 
fair sum for the work performed. 

It is true that “every foot of the levees” which 
they built are in good condition to-day—the 
levee is really a magnificent one, covered with a 
heavy coat of gravel. 

Although some 9 ft. in height, a considerable 
portion of its length has never been wet by even 


Dam at North End of Trestle, April 4, 1911. 


FIGS. 1 TO 5. INCIDENTS 


ing Difficulty in 


COLORADO IN 1911, 


the only offers of any kind that were made, viz.: 
by the Colorado River Land Co., which donated 
the right of way; the “C. D. Co.,” which donated 
the use of its tracks and rock from its quarries. 
The transportation service rendered by the 
Southern Pacific Co. was also furnished on very 
liberal terms, and the steel for the Abejas rail- 
Way was loaned to the Government. AI] other 
assistance was well paid for 

The writer does not agree with Mr. Cory that 
there is a “‘great question which of the two plans 
should be followed,” and the writer has not 
“changed his mind” as to the proper plan to pur- 
sue, but still insists on the plan recommended, 
which, as has already been shown by quotation 
from the report of the Board, means “the perma- 
nent solution of the river problem.” 

The Board did recommend the extension of the 
levee to connect with Volcano Lake levee, ‘‘what 
ever be the treatment of the lower Colorado,” 
thus clearly indicating that this line was merely 
a precautionary measure 

From the explanation already given of the ex- 


Closure After Weir Has as the volume increased 
Been Destroyed by Break. the capacity 


would 


IN THE WORK TO CONTROL THE FLOW OF THE LOWER P€ further Increased by 


erosion. But as we were 

in the midst of the 
flood season, the increase in the flood volume 
outran the increase in the channel from erosion. 
Practically all of the water was cut off from the 
Abejas River by the dam for over two weeks. At 
one time the volume in the old channel reached 
9,000 sec. ft., which is about double the low- 
water volume, but by this time the total flow 
had reached 28,000 sec. ft., or seven times the 
low-water flow. 

The capacity of the old channel continued to 
increase, but not rapidly enough to keep pace 
with the increase in volume, and here lies the 
prime cause whch prevented making the closure 
effective. 

The writer agrees with Mr. Cory that levee 
construction without provision for maintenance 
is futile, but unfortunately the matter of main- 
tenance was interpreted as not coming under 
the authority of the appropriation or the negoti- 
ations with Mexico. 

The levee was built with a grade of 5 ft. above 
the high-water marks along the river banks and 
not those along the levee line. Fortunately the 
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flood of 1909 


data 


irks of 


the great 
tinguished so the 


neager. 
If the 


could be easily 


were by no means 


the levee should follow 
the crooked stream, the yard 
exceed the 


height. 


alinement of 
banks of 
re would 
raight 


ir the 
materially yardage of a 
The latter 


decided advantage of being safer 


levee of greater 
suuld have the 


m bank erosion and would also give more room 


r the flood volume. The description given as 
the elevations obtained and the examinations 
iade, fully contradict the positive assertion 


lat “this was not done.” 


A “careful study’? was made and in the opinion 


the writer an “economic location” was found 
nd no better levee was ever built of the ma- 
erial at hand than this one 

Mr. Cory says the “immediate cause of the Jis- 
ster was the borrow pits” which were on the 
ver side of the embankment. Let us look at 
he existing levees that have been built in that 
ocality. 

On the Arizona side, some 25 miles of levee 





constructed with material borrowed 
im the river side, and while this is some of the 
work the River, it 


has never except by caving river 


irliest done along Colorado 


been breached 


vanks. Furthermore, it is a dirt embankment, 
without any gravel or other covering and has 
ween exposed to the same flood currents as the 
gravel-covered levee on the opposite bank and 


‘immediate disaster’? has not overtaken it. 
The the Pacific 


‘o. failed shortly after its completion, and it is 


first closure made by Southern 


well known that the prime cause of failure was 
the lack of muck ditch, proper preparation of 
the foundation of the levee, and a continuous 


side. 


the land 
The writer examined the situation shortly after 


orrow pit on 


the break and was then, and still is, of the opin- 
on that the chief cause of disaster was the bor- 
row pit on the land side. At all events, these 
defects were all remedied in the next closure 


Which proved in successful. 


Let us go still further. 


every way 
Three-fourths or more 


of the entire levee described by Mr. Cory as be- 


ing in perfect condition has the borrow pit on 
the river side. 

That portion of the levee which was con- 
structed with material from the land side has 
been regarded with suspicion ever since it was 
built, and a Board of Engineers was convened 
to devise means to remedy the defect. Their 
recommendation called for artificial ramps or 
traverses of considerable height, located at 


frequent intervals and extending well across the 
borrow pits. 

When 
levee toward 
levee constructed 


the proposition was made to extend the 
Lake from the end of the 
under Mr. Cory’s direction, the 
engineer who made the report thereon prescribed 
traverses 50 ft. wide every 500 ft., borrow pits 
the water side of the with not 
a DO0-ft. berm. The Volcano Lake levee, 


Voleano 


to be on levee 


ess than 


some eight miles long, was built under like 
specifications. 

What is known as Shoo Fly levee, which is a 
part of the extension toward Volcano Lake, was 


built in the face of 
fore compelled to take the earth from 


a flood and they were there- 
the land 


side as the water was upon them before the 
levee was finished. 

It may be well to state here that when the 
Southern Pacific closure was made it was real- 


ized that another break would probably occur at 
the River. Had the built at that 
time been extended down along the river, as pro- 


levee 


Abejas 


vided in the recent plan, instead of turning back, 
there would have been no Abejas break and the 
story of “How the United States Spent a Mil- 
lion” would never have been written, and the 


people of Imperial Valley would now be resting 
in security. 

Mr. Cory states that because of the ‘uncleared 
traverses the water was diverted toward the toe 
of the levee and rapidly eroded the 
This is hard to reconcile with his plea for omit- 


ting clearing altogether. 


river side.” 


The erosion of the levee was not due to ‘“un- 
cleared traverses” but to lack of proper brush 
tapoons extending from the traverses well up 


along the slope of the embankment, and these 


were deemed by the 
vation of the 
tained by Mr. Cory 


that 


writer essential to the preset 
the 


from a workman to the effect 


levee, and information ob 


they were not a part of the plan is errone 
ous If he had 


f and 


ipplied to the engineer in charge 


r this iformation, which it is per 


ther iz 


haps charitable to say has misled him, 


inswer would have been much abbreviated 


The foreman “in charge of the work on the 
dam” was at all times strictly limited to that 
work and had nothing whatever to do with the 
evee while the dam work was in progress. 

Mr. Cory says that if the river line is built it 
Will be impossible to incorporate in it more than 
about 4% miles of the remaining levee North 
f{ the Abejas River the extent of the damage 
to the levee amounts to 3,600 cu. yds. between 
Miles 7 and 8. With that exception the levee 


is intact for a distance of 10% miles. South of 








the Abejas River the levee is intact for a con 
tinuous stretch of over eight miles, or a total 
if IS! miles, which can and will be largely in- 
corporated in any future work along this plan, 


instead of 4! miles, as stated by Mr. Cory. 
bold contractor 
undertake to build that amount of 
than $50,000.” 


The railway 


It would be a who would 


levee for “less 
overflow is 


was not cut by the 





Fig. 6. Break 
Showing Four Months Growth of 
Along Right-of-Way. 


in Levee North of Abejas River, 


Vegetation 


stated, until after the dam was completed to the 
desired grade. 

The writer regrets exceedingly that it has 
been necessary to correct very many of the 
statements made by Mr. Cory, and that there is 
only one subject on which we are agreed, and 
that is, that ample protection should be _ pro- 
vided for the river slope of levees built in the 


district under discussion and provision for main- 


tenance should be made. In the writer’s opinion, 


rock or gravel is not absolutely necessary 

By the time a levee is a year old the veg 
tation along the berm, and sometimes even in 
the borrow pits, becomes so dense that a rapid 
flow of water becomes impossible (See Fig. 6, 
showing vegetation after only four months.) 
Supplement this with occasional spurs of earth 
or brush along the levee and little danger of 
erosion of the embankment need be apprehended 

The work contemplated with the remaining 
part of the appropriation will be devoted to the 
slight repairs needed to the levee north of the 
bejas River and raising Volcano Lake levee 
some 3% ft. and covering the water face with 


stone riprap, owing to the entire absence of 
vegetation. This will give protection until pro- 
vision to carry out the larger plan can be made 

In closing, it is well to say that in my opin- 


ion there is nothing whatever in the problem of 


protecting Imperial Valley which is not amen- 
able to solution if properly treated The diver- 
sion of a stream like the Colorado back to its 
abandoned bed requires a rock-fill dam, with 
facilities to deposit rock more rapidly than the 
exceedingly swift current can carry it away. 


It requires that the work should be done during 


the low-water season, both in the interests of 
economy and_ safety. It requires that levees 
should be built as described herein and that 


such protection should be provided as may be 
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necessary to prevent rapid flow water along 
the ise Given a moderate amount of mon 
na Lhe necessal tuthorit I n Mex t 
llidl nd marintaiir h work and the eng 
\ readily tind mear to secu! the desired 
s 1its 
I \ er has n i] e ike for h 
s re i the W K l s S ‘ St ‘ n 
of fact, which are more fully set forth in the 
fficial reports, with the utmos lence that 
the readers of E ering News \ phold i 
fellow engineer, whose work has alsu been com- 
mended by an unbiased Board composed of mer 
the highest professional standing who sta 
The men Ss f the confere e des eal 
ttention e fact that the plan and « it 
ot the wi iccomplished during 1911 Ww 
well-established principles of od e ec I 
That so large ir mount of work w i n 
plished in suc t f spac f tin \ th 
f the hi est commendation 





General Features of Bull Run Conduit No. 2, 
ater-Supply of Portland, Ore. 
I re ( 


By b. D. CLARKE,* M \m. 5S 


The following notes on the new Bull Run Con 
duit just completed to supplement the volumes 
Vater-supply of Portland, Ore., will give a gen 
eral idea of the work 

The city of Portland, Ore., secures its water 
supply from Bull Run River, which has its source: 
in the Cascade Mts., about 15 miles northwest 
erly from Mt. Hood. The intake is at a point 
-4 miles from the city limits at an elevation of 


720 ft. above city datum. 

The original conduit was completed in 1894 
and consists of 10 miles of 42-in., 8 miles of 35 
in. and 6 miles of S3-in. riveted steel pips Its 
capacity is 22,500,000 gals. in 24 hours 

The new conduit has a capacity double that 
of the original conduit, and consists of 10 miles 
of 52-in. and 14 miles of 44-in. lock-bar pipe 
The 44-in. portion is constructed of 4-in. plates; 
the $52-in. line vary from %4-in. to 7/16-in 


the latter covering a 


I but a few 
hundred feet at the 


the 


length of 


crossing of Sandy 
Canyon 


parallel 
distant 
(100-ft 


constructed for the 


conduit is 
the old conduit 
therefrom The 
200-ft. ind 


The new 
With 


located practically 
and but a feet 
three steel truss bridges 
300-ft. 


few 


Spans) 


original conduit, were also used for the 


‘TOSSINZ 


f 


of the new conduit over Bull Run and Sandy rivers 


The contract for the new conduit was awarded 
to the Schaw-Batcher Co. Pipe Works, of Sacra 
mento, Cal n March, 1910, for the sum of 


$1,259,782 
The pipe was manufactured by the East 
Pipe Co. at its 


Jersey 


works in Paterson, N. J., and 


shipped by cars to Gresham, Ore., on the line of 
the proposed work From this point the pipe 
was hauled with auto trucks and wagons to the 
line of the trench. The work of pipe laying was 
ictually commenced Aug. 8, 1910, and the line 
vas completed and the first water reached 
city reservoirs at Mt. Tabor on Sept. 6, 1911 

At the headworks a temporary connection has 


heen made with the intake constructed for the 


riginal line, the inlet being 42 ins. in diameter 
or 10 ins. less than the diameter of the new pipe 
condi 


these 


This 


inder 
day 


The capacity ot the eonduit 
14,250,000 gals. per 


t amount 


ons is 


will be appreciably increased upon the complé 


tion of the new and larger intake basin which it 
sed to < 
in elevation 30 ft 

The growth of the city 


rapid during recent years, and the 


s prop ‘onstruct at future time at 


some 
works 
been exceptionally 


ibove the present 
has 


ympletion of 


the new conduit now insures a continuance of 
the same bountiful supply of Bull Run water 
which for years has been one of Portland’s most 
valued assets. 

A notable incident in connection with the con 


struction of Conduit No. 2 was described by Mr 


s 
J. C. Stevens, Assoc. M. Am. Soc. C. E., in En 
gineering News of July 27, 1911, under the tit 
“Collapse of a Steel Water Conduit from Ex 


ternal Air Pressure While Under Test.’’} 


Board, Portland, Ore. 


+A general description of the Portland wate! 
works, by W. P. Hardesty, appeared in Enginee 
ing News for Feb. 6, 1908.—Ed 


*Engineer Water 
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What Gage Should be Made Standard on 

Australian Railways.* 

By JAS. ALEX. SMITH.t 

The writer has already adverted to the prime 
necessity for unity of gage throughout Australia, 
and has adduced reasons. Public opinion is crys- 
tallizing, and the question is becoming, not, shall 
there be a uniform gage? but, which shall be the 
gage? 
Premises: 


1. Unification of Australian railway gage is an 
ultimate economical, and an immediate defence, 
necessity. 

2. Present action must profoundly, and almost 
unalterably, dominate the future of Australian 
transport. 


9 


3. <All gages are arbitrary, and their efficiency 
is dependent upon conditions which may, and do, 
alter. 

4. Since the 4 ft. 8%-in. gage came into gen- 
eral use, more than half a century ago, the change 
of conditions has been profound. 

5. Manifestly the change is in the direction of 
an ever-increasing intensification of the services 
required. 

Admitting the premises, the solution is con- 
tained in the answers to the questions: 

Is the gage selected half a century ago, and 
adequate to the then requirements of Britain, ad- 
equate now to meet the requirements of larger 
countries? Will it remain adequate? 

The Australian mainland has an area of 2,948,- 
366 sq. miles, a population of 4,188,000, and a rail- 
Way system of 16,756 miles, i.e., 14,996 miles of 
Government, and 1,760 miles of private railways. 
The area (2,974,159 sq. miles) of the United States 
is almost identical, and it most nearly parallels 
the Australian conditions, In 1854 the American 
railway mileage was equal to that of Australia to- 
day. Its population was about 26,000,000. Now 
with 238,356 miles of railway, its population ex- 
ceeds 91,000,000. 

Australia’s development is but beginning, and 
in these experiences of other lands we can see 
ourselves at a later date. 

By far the greatest portion of the world’s mile- 
age is of the 4-ft. 8%-in. type. There are few 
wider gages.{t Virtually none of the heaviest and 
fastest traffic is attempted on narrower gages. 
But the apparent deliberate perpetuation of the 
choice is but an automatic continuation of that 
which is in other lands—but not here—unaltera- 
ble. The origin was not a manifestation of fund- 
amental law; it was wholly fortuitous. The stone 
ways laid in some of the older English roads prob- 
ably owed their spacing to the distance apart of 
the wheels of the Roman chariots, The first col- 
lieries to use rails of wood spaced them similarly. 
Later the wood was armed with strips, or 
“plates,” of iron narrower than the original wood- 
en rail. -Over these lines the first locomotives 
ran. The first railways duplicated that tire spac- 
ing, and the 4 ft. 8%-in. gage was born. 

The only serious rival of the 4 ft. 8%-in., or 
“narrow,” gage was the 7-ft., or “broad” gage. 
The Great Western was of the latter type; others 
of the same width were projected. At once it was 
recognized that there must be uniformity, and 
the “battle of the gages” ensued. 

Then there were no data which could, in any 
sense, guide the engineer of the new transporta 
tion. The contestants were guided only by the 
light of the then simple traffic conditions and 
were in entire ignorance of lengths of haul 
greater than those possible in Britain. The “nar- 
row” gage was victorious, but by a narrow mar- 
gin only. Even than it was considered that the 
greater advantages of the broader gage would al- 
most justify its greater cost. Had the contest 
been between the “narrow” gage and lines of 5 ft. 
3-in., 5-ft. 6-in., or even 6-ft. gage, it is almost 
certain that the “narrow” or 4-ft. 8\%4-in. gage 
would have been defeated in Great Britain. 

In the 50's, far-seeing advisers of the Austra- 
lian colonies, who had a near acquaintance with 
the merits of the gage controversy, decided upon 
the broader “Irish,” or 5-ft. 3-in. gage. The col- 
onies of New South Wales, Victoria, and South 
Australia endorsed the choice, and made it the 
standard—in New South Wales by Act of Parlia- 
ment. Possibly an even wider gage might have 
been recommended had rolling stock of wider 
gage been a market article. 

Victoria and South Australia abode loyally by 


*From a paper read before the Victorian Insti- 
tute of Engineers, Sept. 6, 1911. 

+President Victorian Institute of Engineers, 
Melbourne, Australia. 

tin several countries where the area is great, 
and where recent choice has been possible, wider 
gages have been adopted; for instance, Russian 
and Russo-Asiatic lines 5 ft. 3 in. and 5 ft., Indian 
trunk lines 5 ft. 6 in., Argentine, 5 ft. 6 in. 


the contract, and commenced construction. Then 
New South Wales changed its policy, its engineer, 
and its gage, and the unique opportunity for ob- 
taining uniformity was wilfully thrown away. 
Since then various other gages have been intro- 
duced on the plea of their suitability for cheap 
pioneer development. That claim—temporary ex- 
pediency—is the only valid reason for their in- 
troduction. 
The position is given in the following table: 


GAGE AND MILEAGE OF AUSTRALIAN RAIL- 
WAYS. 
Length of the Several Gages in Miles. 





Bes oe se ‘ 
5ft. 4ft. 3ft. 2ft. 2ft. 

State. 3in. 8%in. 6in. Gin. ete. Total. 
New S. Wales 45 3,824 We eae 3,908 
Victoria .... 3,435 ates eee, “SR “Wiese 3,542 
S. Australia... 599 icee Se ase ae 1,970 
W. Australia. .... ee. eer 62 98 
Queensland wate 4,125 ... 80 
N. Territory. 145 


Totals... 4,079 


8,604 107 142 
Merits of the Gages. 





Any rectification clearly implies a change of 
the greater proportion of the lines of Australia. 
Least change would follow the adoption of the 
3-ft. 6-in. gage, which constitutes the greatest 
mileage. There are those who hold that gage 
sufficing, even for transcontinental trunk lines. 
There are other advocates who contend for a dif- 
ferentiation of states, and a duality of gages— 
a doctrine opposed to the experience of the world 
and the future welfare of this continent. 

It would be against self-apparent facts to con- 
tend that the 3-ft. 6-in. could handle the heavy 
and fast traffic which the broader gages of New 
South Wales, Victoria and South Australia must, 
and do, handle. And it would be against all the 
indications of probability to contend that, at no 
distant date, similar traffic will not be general. 

World-experience shows that the 3-ft. 6-in. 
must be eliminated as a national gage for long 
hauls or important lines. The issue is thus nar- 
rowed to 4-ft. 8%-in. versus 5-ft. 3-in., although 
posterity may blame us for not seizing the oppor- 
tunity to secure an even broader gage. 

Any difficulty in selection is dependent upon 
the similarity of the gages—they differ by but 
6% ins. Were the difference greater, the advan- 
tages and disadvantages would be accentuated, 
and choice would be simpler. There is no ques- 
tion as to the magnificent work possible on either. 
There is no question that in Australia the possi- 
bilities of either are very far indeed from ex- 
haustion. Again, reliance must be placed upon 
the trend and limitations of thought and practice 
abroad. 

LENGTH OF HAUL.—But comparisons must be 
made with caution and reserve. Australia is a 
continent. The coast to coast distances are great. 
The interior can only be reached by long hauls. 

Wherever such conditions arise, financial suc- 
cess has been sought in the direction of increas- 
ing the train weights and decreasing the relative 
number of trains run, in an endeavor to minimize 
labor costs and ensuing expenditures. The United 
States again furnish the nearest parallel. There 
freight trains have attained abnormal weight. 
They are drawn by locomotives twice, and even 
thrice, the weight of the heaviest Australian en- 
gine. All this on the 4-ft. 8%4-in. gage, and until 
we have reached a similar intensity of traffic, that 
gage would suffice here. 

But the Americans, pressed as we are not yet 
pressed, find that the gage is reaching an eco- 
nomic limit, and many leading men voice the 
opinion that were choice again theirs—as it can- 
not now be—a wider gage would be selected. 

Average length of freight haul. for various 
countries, from actual traffic returns (1908), are 
as follows: 


Miles 
EUGRERIE, SEMIS 5 viv-acclaw secs aeewae 25 
PL 25 nn die. Ge ehh eb easaees saw ew awrne ee 152 
EES ooo es a ws. 8 ee Rene eB eB eee 62 
PE ce daee Asawa sow edn denen ns 78 
PEE oc nasa occas Oba eae we eee eee 65 
CamaGa (Companies) ...cccccccsccsuc 183 
Cameatia (Government) ...<.cccacccces 23 
NID ahaa nal gi ik ek ae a Oa ee 63 
IEE TOON aio bea he eae cri eeeeNns 132 


In 1897 a railway commission met to determine 
the relative costs of conversion of the 4-ft. 81%4-in. 
to the 5-ft. 3-in. gage, or vice versa, in the colo- 
nies of New South Wales, Victoria and South Aus- 
tralia. The mileage then involved, considered as 
single track, totalled 7,849, as against 9,407 now, 
the length to be altered being dependent, of 
course, upon the gage selected. The conversion 
costs, including rolling stock and all charges, 
were estimated to be: 


4-ft. 8%-in. to §-ft. 3-in...... £4,260,000 
5-ft. 3-in. to 4-ft. 8%-in....... 2,360,500 
SNE 5 SRG eee ee £1,899,500 


The difference was of the order of 2% upon the 





capital value of the property. Now, that estima: 
included provision for the re-sleepering of the 
ft. 8%-in. lines, conditional upon their conversio 
of 5 ft. 3 ins. 

But the larger cost of conversion is connecte 
not with the conversion of the broader gages, bu 
with the conversion of the 3 ft. 6 ins., to eithe 
Especially is this the case when, in location, i 
cuttings, embankments and bridges, and in per 
manent works generally, short-sighted policy ha 
ignored the possibility of a subsequent substit 
tion of a line of greater capacity. 

In previous estimates provision has been in 
cluded for widening of certain tunnels, standin: 
works, ete., as a sequence to the adoption of th 
broader gage; but the question is, would not 
these alterations become ultimately a necessity 
altogether apart from the question of gage? Ther: 
is no doubt that the earlier administration did 
not look far enough ahead in limiting the width 
of the right-of-way by these encroachments. Al- 
ready the pinch resulting from insufficient clear- 
ance is felt, not on those sections only in which 
they exist, but in regard to the whole rolling 
stock which may at any time traverse them. 

Probably most mechanical engineers who hav: 
specialized in locomotive and rolling stock design, 
would assert the invaluable advantage of thé 
added 6% ins. permitted between frames as a 
consequence of greater gage. They know that it 
means the possibility of the use of internal cylin- 
ders, of greater grate area (at lower level) and 
boiler capacity, matters which concern not only 
the power of the engine, but the endurance of the 
road. The force of this contention is not at all 
lessened in respect to engine practice here by the 
fact that locomotives of far greater power are 
elsewhere running on 4-ft. 8144-in. roads. 

The writer is strongly of opinion that the 
merits are with the 5-ft. 3-in. gage. 

Differences of cost of conversion in the present 
are as nothing in comparison with the larger 
problems of the near future, which they will 
dominate. Those who approach the matter, must, 
of necessity, think in millions, and must be pre- 
pared to sink heavy sums to save or gain greater 
amounts. 

There is, as yet, no evidence that the sugges- 
tions which have been made as to gage, and those 
which have received tentative official endorse- 
ment, are based upon facts which are conclusive, 
or upon the exhaustive consideration such a mo- 
mentous question demands. 

Whatever gage the representatives of the engi- 
neering profession may endorse, it is certain that 
the decision will be historic, irrevocable, and 
probably more far-reaching than any other sup- 
posable in Australian engineering. 


oo OO 


Statistics of the Manufacture of Coke in the 
United States are given as followsina preliminary 
report of the U. S. Census Bureau for the year 
1909. Gas-house coke statistics are not included, 
being given separately in the gas manufactures’ 
report. 


Per cent. 
of 
increase, 
1904- 
1909. 1909 
Number of establishments.... 315 13 
CEOORE . cins nk coe uaeadas ee oe $152,321,000 68 
Cost of materials used....... $64,025,000 114 
Salaries and wages... ...... $17,526,000 66 
PORNO Vacecacvescseuesess $2,072,900 66 
ME. oa Seba bseR a vee cee $15,454,000 66 
Miscellaneous expenses ...... $3,258,000 *33 
Valle Of Products... « ¢ «.6's.< 20:4: $95,697,000 85 


Value added by manufacture 
(products less cost of ma- 
CAPRIS 2 6ks hiceccaveene es $31,672,000 45 
Employees: 
Number of salaried officials 
OMG GIOTEE. cose cenascnn’s 1,852 34 
Average number of wage 
earners employed during 
CE TOE 5 wise seuss shee 29,273 54 
Primary horsepower ........ 62,602 *6 





*Decrease. 


The quantity of coke and ty-products produced 
is given as follows: 


Per cent. 
of 
increase, 
1904- 
: 1909.* 1909. 
Coke (tons 2,000 pounds).... 39,315,065 59 
PONIES vase Te wewence sean 33,060,421 47 
Retort or by-product...... 6,254,644 182 
By-products obtained from re- 
tort or by-product ovens: 

Gas made (1,000 cu. ft.).... 76,590,763 308 
Used in process or wasted 60,799,543 309 
| eee rere rere 15,791,220 307 

ye.) ea 60,126,006 161 


Ammonium sulphate (Ibs.). 123,111,197 373 





*Includes quantity of coke and by-products from 
retort ovens produced by establishments engaged 
primarily in the manufacture of other products, 
the value of which—$2,343,000—is not included in 
the general summary above. 
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Operating Statistics of the Municipal Electric 
Plant of Pasadena, Cal. 


In’ Engineering News, Feb. 10, and April 7, 


1910, the operating statistics of the Pasadena 
Municipal Electric Plant for the year ending 
July 1, 1909, were discussed. The data were of 


inusual interest on account of the low rates for 
the municipal service which was competing with 
that of a large company supplying Pasadena and 
neighboring cities. There 
reduction in rates since 


has been a continual 
then in spite of which 


the local plant has been operated with apparent 


success and growth. The rates are as follows: 
Incan- Street 
descent light- 
lighting. ing. Power. 
Up to 100 KW.-hrs. per mo. icts. ...... 4 cts 
100 to 500 KW.-hrs. permo. 4.5 “ 2.4 “ 
500-1,000 KW.-hrs. per mo. 4 “  ...... 2 y 


1,000-2,000 KW.-hrs. per mo. 3.5 
Over 2,000 KW.-hrs. per mo. 3 


1,000-1,500 KW.-hrs. permo. ....  ...... 2 = 
1,500-5,000 KW.-hrs. permo. ....  ...... © 
§,000-10,000° KW.-hrs./mo.. .... cecoes ..7e" 
5,000-10,000f KW.-hrs./mo.. .... ..... i, * 
Over 10,000 KW.-hrs./mo.. .... ...... 1.6 ° 
6.6-amp. arc lamp per year SOO céeevcc 
40-c. p. Tungsten lamp/year (ho 7 
80-c. p. Tungsten lamp/year TEGO ccucas 
Cluster posts, per KW.-hr. 

Plus TONEWSIS «2.2 .sccs tases SOUR 6 icas 

*If used between 5 p. m. and 10 p. m. 

t+If not used between 5 p. m. and 10 p. m. 

Monthly iighting-service meter charge: 75 cts. 
per meter up to 3-KW. capacity and 30 cts. per 
KW. additional. Monthly power-service meter 


charge: $1 per meter up to 1 KW. capacity and $1 
per KW. additional. 


The operation of this municipal enterprise 
has attracted so much attention that the 
following figures, from the report of Super- 
intendent C. W. Koiner for the year end- 
ing June 30, 1911, are of timely interest. The 


plant is steam driven and uses oil fuel; the pres- 
ent capacity is 1,500 KW. and 1,500 KW. ma- 
chinery is now being installed. There is a total 
length of 716 miles of wire on 4,450 poles; the 
distributing system carries 2,331 KW. in trans- 
formers and the 3,920 meters have a total ca- 
pacity of 4,000 KW. 


EXPENDITURES: 
Manufacturing: 





ED ork alee aticaied ¢ aegis aaa we eae wee $20,559.22 
DOE: cascade sete evledce ee eneons 1,040.65 
Weems GE GURTIOMi ccc ki cccesdeeiess 5,281.79 
WHEE occ wsleaseovenceeRss sueeeees 34.70 
Miscellaneous supplies ............ 1,188.11 
Repairs to BullGing. .. .. 2.666 csc - 312.16 
Repairs to machinery............. 2.070.42 

$30,487.05 


Distributing: : hs 
Mainten’ce & repairs less inventory $11,979.10 


Management: 


RE gee tani en sede cewaadsas 9,061,89 
BEVOTEIGIME, GIG. code ccc ceseccusccs 2,752,91 
rrr rr rrr re ee ee 2,111.26 


“$18,926.06 
Total of operating. . $56,392.21 


BONDS: 





Av. investment for year.......... $462,639.60 
Value of plant, July 1, 1911....... 484,750.93 
Outstanding bonds 4%.......2+ee0-% 251,875.00 
Outstanding bonds 44%%.......++-- 46.250 00 
Bonds paid 1910-11.........6.e0-6. 8,125.00 
Tmterest 192-1 L. occ cccccccccccsass 2,387.50 
tARNINGS: 
City street lighting..........-.6- $38,422.37 
City Dusl@imSS «oc cc cccsccvcvcacses 1,068.34 
GommMercia) ...ccceccccccdscscecees 70,520,39 
SS on dn 6 odd Rede RERTRCR CER EREM $110,011.10 
Excess of earnings over operating __ 
CROUUNG 6.66 cece estan raweese~cees $53 618.89 
Surplus over expenditures........ 33,106.39 
OUTPUT: . i 
Net KW.-hrs. generated.......... 2,763,872 
W.-hre. POF DDL. Ol... cca wrscscccs 120.9 
Manufacturing cost per KW.-hr... 1.103 cts. 
Distributing cost per KW.-hr..... 0.937 ct. 
Management and bond interest cost Ei 
BOP BW.ABls sec ce cc cescea secs .. 0.953 ct. 
Total cost per KW.-hr. exclusive of 
Gepreciation .....-.ceerecseecees 2.49 cts. 
Effy. of distributing system...... 84.2% 
Ratio operating expense to gross 2g 
oe dagadeceenteuee und ae 50 7% 
Unaccounted current ........++4-- 15.8% 


The above figures allow computing other state- 
ments which are more directly comparable with 
good operating results of central stations. For 
instance, no depreciation is allowed, but the $8,- 
125 redemption of bonds is really a straight-line 
amortization of 1.7%, the average investment for 
the year. A surplus of $33,106.39 is shown above 
all expenses, including bond interest and re- 
demptions. This was put into plant extensions 
and constitutes a further allowance for depreci- 
ation of 7.15%. Much of the money needed for 
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ee 


extensions has thus been 


Plant upkeep is aimed at 


furnished by 
100% of 


earnings. 


original con- 


dition so that in “repairs” are many items usually 


Looking from another point 
$53,618.89 


Kept as “renewals.” 
of view, the 
operating expenses amounts to 11.6% 


excess of income over 
which may 
be split into 4% earnings on investment and 7.6% 
depreciation, or otherwise as deemed more com- 
parable with other cases. 
In previous years criticism has been made of 
an apparent excess unit cost of current for street 
lighting. The 1911 report shows receipts of 
$0.0522 per KW.-hr. from street lighting and an 
average of $.0456 from commercial customers. 
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An Electric Motor-Truck Crane. 


One of the most recent developments in motor 
trucks is an electric truck with a swinging crane 
mounted at its forward end for use in 
and moving freight or materials 
and shops. The hoist, of one-ton 
its winding drum mounted on the platform of 
the truck, just behind the crane, as shown in 
the accompanying illustration. The foot of the 
boom ball-and-socket bearing. The 
by a lever. It has an 
brake load brake to 
speed when lowering. The 
hoist motor and the propelling motor for the 
truck both take current from the storage bat- 
tery at the rear end. 

Perhaps the most 


handling 
in warehouses 
capacity, has 


has a large 
hoist is controlled 
automatic 


prevent 


single 
holding 


excessive 


and a 


obvious use of this truck is 
in loading or unloading cars, wagons and light- 


ers. Material in parcels of one ton or less can 
be raised through a vertical distance of 10 ft. 
and deposited anywhere within a 6 or 8 ft. 


radius by swinging the boom of the crane with- 
out moving the truck itself. The truck can be 
held stationary during such work by setting the 
brakes. The following data are given of the 
truck’s performance at this class of work: 

Five hundred castings aggregating 65,000 Ibs. 
were unloaded from a gondola car in five hours, 
giving an average of 1.2 lifts per minute. A box 
car was loaded with 64 800-lb. bbis. of plumbago 


25 minutes, and four cars were loaded in 2% 


in <2o 
hours, the latter work including spotting the cars. 


This averages 2 bbls. per minute hoisted nearly 5 
ft. and swung well inside the cars. 

When material has to be moved less than 400 
ft., or in smal]! quantities to any distance, it can 
be conveniently carried hanging from the crane 
hook (see illustration) 


and can be put down at 
its destination at any height above the floor 
within the crane’s limits. The truck is the bet- 


ter suited for this class of work by its short 
wheel-base which permits of short turns so that 


the machine may be driven more readily about 
shop aisles and among piles of material. It is 
claimed that much heavy errand work can be 


found for this machine, even in factories already 


equipped with cranes and industrial railways. 
The following data are given for this class of 
work: 


Sixty 800-lb. bbls. of plumbago were moved 300 
ft. in one hour, one helper only being required. 
One hundred and fifty 300-lb. boxes of rubber 
were conveyed 75 ft. and loaded into a box car in 
50 minutes, three boxes being slung together and 
a round trip made every minute. In a store room, 
boxes of angle and flat iron weighing about 1,000 
Ibs. each were carried 30 ft. and stacked in sorted 
and orderly piles at the rate of 40 boxes an hour 
One-ton rocks were loaded onto trailers from a 
seattering pile at the rate of 24 an hour, being 
hoisted 2 ft. and carried about 20 ft. in the opera- 
tion. Two 1,200-lb. water meters were lifted from 
a hole 6 ft. deep and carried to the shop bench a 
thousand feet away in 30 minutes. 


The truck is not arranged to carry heavy loads 
itself, but is intended for use in 
whenever the distance to be traveled is such 
that this method is preferable to that of trans- 
ferring the material in small lots suspended from 
the crane hook. The distance for 
nomical work without trailers is put at about 
400 ft., that is, where large quantities of freight 


towing trailers 


limiting eco- 


are involved. The truck is designed for a high 
drawbar pull (2,000 Ibs. maximum), to suit it 
for trailer towing. This pull is about equal] to 


that of a five-ton locomotive on rails, and is 
sufficient, it is claimed, to handle loads of from 
five to eight tons on trailers. On account of this 
high tractive force, the truck can be 
spotting cars and may prove useful for giving 


assistance to overloaded wagons or automobiles. 


used for 


A special form of trailer has been designed for 
use with this truck, having a capacity of three 


tons The deck, 12 ft. x 4 ft., is at a height of 


-9 ins. above the ground. The wheels are 24 ins. 
in diameter, with a 5-in. face and are mounted 
on roller bearings. A heavy towing tongue is 


provided with arrangements for easy coupling to 


the motor truck or to another trailer. It is 
claimed that the trailers follow truly in the track 
of the truck, so that no difficulty is found in 
towing a number of them even around obstruc- 
tions. 

Four trailers is the usual number in a train 
for long hauls, but this can be varied to suit the 
conditions. When there is a 
of work to be done to make it 
saved by 
each, 


sufficient amount 
pay, time can be 


using three trains of one to 


four cars 
One train is then being loaded and another 
unloaded, while the third, either empty or loaded, 
as the case may be, is on the 
this 


way between. In 
of 600 sq. ft. of 


kept working to its tf 


way, a maximum load ng 


deck can be ill Capacity 
Data of the truck’s work with trailers are given 


as follows: 


Six hundred thousand 


: pounds of cotton have 
been moved one-half mile in a day (10 hrs.), tak- 
ing 24 bales per load and making a round trip 


every twelve minutes. This gives an average of 
two bales (600 Ibs. each) per minute moved a dis- 
tance of one-half mile. On a hurry order for cot- 
ton, 48 bales (12 tons) were delivered alongside 
the lighter within 25 minutes after the order was 





(Capacity of 
truck, for 
General 


crane, one ton; drawbar 
towing trailers, 2,000 Ibs 
Electric Co., Schenectady, N. Y.) 


Motor-Truck Crane for Shops and Warehouses. 


pull of 
Made by 


given. One 
two cars 
package 
hours. 


truck 
each has 
freight 


using 
moved 
(canned 


three trailer trains of 
1,000,000 lbs. of small 
salmon) 600 ft. in 9 


The 


following represents an average week’s 
work at towing trailers in the Bush Terminal, 
New York, deduced from the logs of a number of 


these machines operating over a long period: 


Number of packages handled 


names 4,040 
Average weight per package ........ 230 lbs. 
Total weight handled (900 tons)..... 1,720,000 lbs. 
Average distance packages were 

SUNG «doa Sw ods Ke ae ee ‘ 900 ft. 
Per cent. of total time machine was 

ee ee ee Oe re 80% 
Packages delivered per working min- 

WEG 8 é dl ew Giad ees i et he Ses ae aa ah 3 
Number of different jobs worked on. 30 
Heaviest single load drawn.......... 12% tons 
Cost of operator, interest, deprecia- 

CIOM, MOWSE beac dc cdi sesiniade tenn uais $24.00 
Cost of moving one package 900 ft... 4c 
Cost of moving one ton (9 packages) 

SOG Ge cee tataecuns ‘ Vunlewe mem aae Be 


The truck crane is made by the General Elec- 
trie Co. N. Y., to which we are 
information for this article. 


of Schenectady, 
indebted for the 


=. 


The Sunnyside Terminal Yard of the Pennsyl- 
vania R. R. Co., at Long Island City, handles the 
trains on the Long Island R. R. lines which ter- 
minate at the new Pennsylvania R. R. station in 
Manhattan and at Long The 
contains 34 tracks, receives about 60 trains a day 
and dispatches a like number. About 400 cars a 
day pass through the yards and about 1,000 men 
are employed in them. 


Island City vard 
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A Difficult Piece of Diamond Drilling.* 


When diamond drilling explorations are under 
taken from the surface, stand pipe must be sunk 
to bed roek or ledge through the overlying de- 
posit W hic may consist of soil, sand, clay, 
gravel, boulders, etc This overburden may vary 
in dept from a few feet to several hundred 


feet Many deep stand pipes have been sunk 





vertically, and stand pipes at an angle through 
erburden, are common and present no 
xtraordinary difficulty. Deep stand piping at 
angie is, however, an unusual undertaking 





requires much skill and experience as well 
s time for successful accomplishment. 


\ stand pipe which has been’ successfully 


lriven near Ogdensburg, N. Y., while prospecting 
tor Zine re, presents unique features of interest. 
fie pipe was started at an angle of 60° from the 


iorizontal and sunk through a deposit of sand 
ind gravel, quicksand, boulders and a mixture 


of mica and sand. The ledge was finally reached 
it a depth of 372 ft., at which point a test of 
the angle of the pipe showed 44°. The accompa- 


nying sketch shows the line of the pipe, as given 
by tests made at various depths with a hydro- 
fluoric acid glass clinometer. 

The hole was started on Aug. 4, 1910, and the 
line of casing reached the ledge on Dec. 10, ma- 
king a total of 111 working days consumed, or 
an average of 3.35 ft. per working day of ten 
nours. 

Boulders 3 or 4 ft. or more in thickness wers 
frequently met with, making the use of the dia- 
mond bit necessary in order to place a shot to 
break them. Between the depths of 146 ft. and 
265 ft., 50 blasts of dynamite were required: to 
advance the pipe, employing two to three pounds 
of dynamite for each blast. The shots were fired 
with an eleetric blasting battery. 

At one point where the formation consisted of 
clay, cementing was tried in an attempt to hold 
open the hole until the ledge was reached. It 


‘60 - 





7) 39 


Diagram of an Inclined Prospecting Hole Put Down 
with a Diamond Drill Near Ogdensburg, N. Y. 


was found when drilling out the cement that the 
diamond bit did not follow the cement core, but 
instead deflected into the softer clay, thus ma- 
king it necessary to advance the pipe through 
this material. 


After the ledge was reached, the casing was 
drilled into the limestone and cemented in place 
The work was continued with the diamond bit 
intil the hole was finished at a depth of 1,208 
ft measured along the hole. It will be noticed 
from the diagram that from 400 ft. to the end 
of the hole the angle remained practically con- 


stant, there being a decrease in the angle of but 
144° in 808 ft 

The deep stand piping in this hole was not 
anticipated, inasmuch as two previous’ holes 
drilled near by required only 25 ft. and 51 ft. of 
stand piping respectively. Hole No. 1 was drilled 
it an angle of 38° and hole No. 2 at an angle of 
60° from the horizontal If such deep overbur- 
den could have been foreseen, other sizes of pip- 
ing would have been used in the work described 
ibove 


After the ledg was reached, and drilling 
started with the diamond bit in solid rock, the 
rate of progress was greatly increased. It re- 
quired 37 days to complete the remaining 836 ft 
The crew during this time worked two shifts per 
day if ten hours each. The progress in this 
latter drilling was 22.6 ft. per day, or 11.3 ft 
per shift During this time the hole was ce- 


*Abstract of a paper by W. T. Roberts in the 
Aug number of “Mine and Quarry” (published 
by tl Sullivan Machinery Co., Chicago). 








mented twice The drilling from 372 ft. to the 
tinish of the hole was mostly in limestone, al- 
ough occasional wide bands of quartz, horn- 
nde, granite, dyk ind pygamite were en- 
co tered 
The work was performed by the Sullivan Ma- 
chinery Co 


2 


The Battle of the Flies: A Ballad of the Line! 


By ALLEYNE WRIGHT.* 





[With apologies to the late Author of “The Bab 
Ballads.” ] 
In a not very distant seaport town, 
Its name not hard to guess, 


On Government Street, 1 chanced to meet 
An elderly P. L. S.7 


His wandering eye and his worried smile 


Were so very uncommonly queer 
That I murmured, “I think there’s excuse for a 
drink, 
Let us wend to a restaurant near.” 


Now after he’s swallowed a dozen or so 
Though turning a trifle pale, 

He clutched at n arm and suppressing a qualm 
Related this truthful tale: 





. . . . 7 * 


Oh, I am the picket and transit man, 
And the band of axeman three, 
And the chainman, too, to complete the crew 
Of my gallant K ind E.j 
It was seven o'clock on a summer morn 
With the weather uncommon fine, 
That I mustered the crew (and a sandwich or 
two) 
And hied me forth to the line. 


There was Terrible Thomas, the picketman, 
With an eye so wonderful keen, 

He could see my sign at the end of the line 
With a’ couple of trees between. 


And Trustful James, at the end of the chain, 
With a pull like a cast-iron winch, 

Would measure a score of miles or more 
To the thousandth part of an inch. 


And Dick and Billy and Archibald 
Were the axe men strong to see; 

I ain't no kid, there was something did. 
When we manned the K. and E. 


“Now Boys,” I cried, as I led the way, 
“We must make a strenuous fight 

For the northernmost line of Township Nine 
Must be run e’er the fall of Night.” 


Oh, the skeeters sang in the morning air 
As they “‘opened the foreign male,” 

And the little black fly, with a bloodthirsty eye, 
Came peppering down like hail. 


Now, we may have worked for an hour or so, 
When Billy he gave a yell, 

And proceeded to say what he thought of the day 
In language imported from hell. 


And Dick, whose heart was too full for words, 
Or his face too swollen to speak, 

Just nodded his head, and the two of them fled 
And were off to the camp like a streak. 


T'was only a hub or so beyond 
That Archibald, nearly blind, 

Sat down on a bee, on the stump of a tree, 
And was stung on his—never mind. 


But Terrible Thomas and Trustful James 
And me with the K. and E. 


Each brandished a piece of bacon grease 
And steered for the nearest tree. 
Oh, the black fly nagged in the midday sun 


Like the very hounds of hell. 
The clothes we wore, they were drenched in 


gore 
And the sand fly came, as well. 

But Trustful James, though doing his best, 
Was almost exhausted with pain, 

With a feeble grasp, he would totter and gasp 


Every time we measured a chain. 


It may have been three in the afternoon, 
He utters a terrible groan, 

And waving his axe, his muscles relax, 
And he falls to the ground like a stone. 
*Fraser Lake, B. C 


er. aa Provincial Land Surveyor. 
K. & E.= Keuffel & Esser. 


So only Thomas and me were left 
With the delicate question, which 
Could stand the pace in that gory race 

And I argued it out as sich. 


For Thomas I loved as a brother, I did, 
And Thomas he worshipped me, 

But there’d soon be a mess if a P. lL. S 
Didn't run that K. and E. 


So I sends him ahead to a distant hill, 
And as he’s a’watching me 

I yells, “You dub, take line for a hub, 
Three tacks from the bearing tree.” 


Three times he tried with his swollen lips 
To ask what the devil I cried him, 

“No tacks,” he chokes; then falls and croaks 
With his plumb-bob close beside him. 


His arms they were swelled like a coupk 
drums, 


oO 


And the shape of his face was wrong. 
It was lumpy and marred and pitted and searred 
Like a map in relief of Mont Blong. 


Alas and alack, of the gallant crew 
That started so fair to see, 

There remained but one behind the gun, 
Just me at the K. and E. 


But still the mosquitoes, evil spawn, 
And the black fiy, as evening fell, 
Continued their lays in Beelzebub’s praise, 
Their anthem from nethermost hell 


Now when I had heaved the corpse off the 
I tackled a bunch of trees, 

As the first I chops, why, I almost drops, 
For the corner in sight I sees. 


line, 


So I winds the netting around my head, 
And smears on oil and fat, 
And by working amain, runs both ends of the 
chain, 
We'll let it go at that. 


I sights the picket and sets the tack, 
And measures it fair and true. 
It checked to a dot, whether likely or not, 


And it’s true what I'm telling to you. 


And I never laugh and I seldom smiles, 
And I’m never seen to play, 

But I sit and croak and a single joke 
I have—which is to say: 


Oh I am the picket and transit man 
With his trusty K. and E., 

The axeman true and a chainman, too, 
The whole menagerie. 


—_—_—_——- > 


The Bureau of Public Works of the Philippine 
Government has the responsibility for and the 
direct supervision over all provincial public works 
in the 21 Christian provinces which require an 
expenditure of more than 500 pesos. It has con- 
trol over all insular public works except those of 
harbor and port works. This authority is exerted 
principally through the district engineers who 
are also the agents of the provincial boards. The 
district engineers also act in municipal affairs at 
the direction of the provincial boards or at the 
request of municipal councils. 

The work of the district engineers is inspected 
by division engineers who apply on all important 
work the modern test of engineering 
viz., technical units costs. These 
neers report to the Director 


economy, 
division engi- 


In 1910 the Bureau employed 110 engineers and 
20,000 laborers and expended 8,000,000 pesos 
(about $4,000,000). The Bureau maintains 1,467 
miles of roads and builds annually about 155 
miles of new roads and 300 bridges and culverts. 
It is also charged with responsibility for con- 
struction and repair of public buildings, for trri- 
gation work, for municipal water supplies and 
sanitation. The Director of the Bureau is Mr. 
Warwick Greene, a son of Gen. Francis V. Greene, 
M. Am. Soc. C. E., and other heads of departments 
are as follows: Mr. C. W. Hubbell, Chief Engineer: 
Mr. C. G. Wrentmore, Chief Irrigation Engineer; 
Mr. Claude Lindsey, Assistant to the Director; Mr. 
W. W. Larkin, Accountant; Mr. Max Dobbins, Sta- 
tistical Engineer; Mr. (. M. Pritehett, Chief Div- 
ision Engineer; Mr. C. W. Keith, Bridge Engineer: 
Mr. J. W. Vickers, Superintendent, Artesian Wells 
Division; Mr. Geo.. B. Asp, Chief, Building Divis- 
ion; Mr. D. A. Bruen, Chief, Property Division; 
Mr. W. E. Bowles, Chief, Record Division; Mr. 
Frank P. Reynolds, Chief, Drafting Division. 
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\ New Machine Tool for Boring Square 
Holes. 


\n attachment for boring square holes in wood 
r metals was described in Ingineering News, 
in. 7, 109, p. 24, which was made in the form 
a chuck or tool holder, to be applied to the 
indle of a drill press, lathe or milling machine. 
hree-sided drills or bits, whose shanks turned 
n square guide hole in the chuck, were used. 
\We are informed by the Niles-Bement-Pond Co., 
111 Broadway, New York City, that experiments 


that it 
is hardly possible to attach the device rigidly 


ith such attachments convinced them 


nough to the spindle, and that the carriage of 
n ordinary lathe was not stiff enough to resist 


he side thrust and hold the work firmly in posi- 
ion. For these reasons, square holes bored with 
ich attachments on an 
perfect. 

these experiments, 


ordinary lathe in tough 
naterials were not 
As a 
hine tool has been designed for the above-named 
LeBlond Tool 
Co.. of Cincinnati, Ohio. As shown in the accom 
this 


resembles a oO 


result of a special ma- 


mpany by the R. K. Machine 


panying illustration, 


‘ : 
ol ciosely 


horizontal milling ma- 
chine, from which it dif- 
fers in having provision 
tor bolting the square 
hole boring ittachment 
to the frame of the ma- 
chine at the end of the 
spindle. This arrange- 
ment gives the desired 
rigid attachment of the 


ring device. 
A sufficiently rigid sup- 


work 
means of 


port for the itself 
is obtained by 
vecial braces connecting 
that 
the work table 


the overhanging 


} 
the knee supports 
both 


arm 


with 
und the base of the 
chine. A 
furnished for holding the 
work, 

The square-hole attach- 


ma- 


special vise is 


ment projects consider- 
ably beyond the nose of 
the spindle, and _ thus, 
in order to get a _ suffi- 
clent working space in 
front of the cutter, the 
spindle itself is set back 
further from the work 


table than in the ordinary 
milling machine. This 
ever, the possibility of 
milling 


does not interfere, how- 
using the machine 
The square-hole at 
quickly removed, and the ma- 
used as a plain miller. It can 
be used, drilling with an ordinary twist 
drill by 1 simple appliance which can 
be connected to the spindle without removing the 
square-hole chuck. Any size of twist drill can be 
used. Thus a round hole drilled first 
when desired and the corners cut afterward with 


with 
for regular work. 
ean be 


then be 


tachment 
hine can 
too, for 
means of 


can be 


the square-hole bit. This procedure is claimed 
to be advantageous in the case of the tougher 
materials. 

A very fine feed is required for cutting square 


holes, for which reason two separate cross feeds 
for regular milling work and 
the other for extra-fine feeds, starting with .0O1- 


are provided—one 


in. per revolution. The range for boring square 
holes is from %-in. to 2 ins. square. 
eel 

The Underwriters’ Laboratories, Ine., is cele- 


the tenth anniversary of its corporate 
This is a testing station operated un- 


brating 
existence. 


der the direction of the National Board of Fire 
Underwriters for determining the value of ma- 
terials and devices in the prevention of fire rhe 


plant has grown to cover an area of 25,720 sq. 
ft. from the original area of 4,000 sq. ft. There 
are 54 employees at the home office, where there 
were nine, and 34 offices exist in other cities 
where ten years ago there was none. Approxi- 


mately 20,000,000 labels are used per year on ap- 
proved materials and devices, where there was 
none used before, this practice having been de- 
veloped since the inception of the laboratories. 





Deflocculation.* 
By EDWARD G. ACHESON,+ M. Am. Soc. Chem. 
Eng. 
Having worked out the problems involved in 


the manufacture of graphite from coal and other 


carbonaceous materials, I undertook, in the Sum- 


mer of 1901, the introduction of this artificially 
made graphite into the crucible trade. My first 
efforts were devoted to the making of a satis- 
factory crucible of my graphite, using as a bind- 
ing material American clays. Many failures 
were met with, and I found it difficult to locate 
the cause of the failure, whether with the 
graphite or with the clay. I soon learned the 
manufacturers of crucibles in the United States 
invariably used as a binding agent for the 
graphite in the crucible body, clays imported 
from Europe. I secured samples of these im- 
ported clays, and found them much_ superior 
to the American ones in plasticity and tensile 


Strength. 
Chemical 


analysis failed to disclose the cause 
of the physical differences existing in the clays. 
The question involved interested me greatly, and 
I decided to endeavor to determine what pro- 


duced the variations. I found it generally stated 


Square Hole Boring 


Attachment, 





MACHINE TOOL FOR BORING SQUARE HOLES UP TO 2-IN. 
DIAMETER. 


(Can be used also as a plain miller.) 


in the books that residual clays were non-plastic, 
and sedimentary clays were more or less plastic. 
Here was the starting point. Plasticity was de- 
veloped by or during the act of transportation 
from the point of formation to the final resting 
place of the clay. I did not believe there was 
anything in the simple act of the suspension in 
water that would produce the effect noted, and 
therefore looked for the cause of the foreign 
matter carried by the water. It seemed the most 
likely agents were the organic substances washed 
from the the running waters. With 
this idea in view, I made a few experiments with 
those substances I thought likely to be 


forests into 


found in 


the washings of vegetation. One of my early 
experiments was to treat kaolin with a solution 
of tannin, and I at once noticed less water was 


needed to produce a given degree of fluidity; also 


that the tensile strength and plasticity were in- 
creased. 
Tests were made on the increased tensile 


strength of clay, as the result of treatment with 
organic matter, and it was found that briquettes 
made of Harris kaolin and dried at 120° C. 
break with a load of 5.73 kilograms per square 
centimeter, while the same clay, after treat- 
ment with 2% of catechu for a period of ten days, 
then formed into briquettes and dried at 120° C., 
would not break until the load was increased to 
19.75 kilograms per square centimeter—an _ in- 
crease of than 244%. 


would 


more 


*Extract from a paper read before the Society 


of Chemical Industry, at London, Nov. 7. See 
also paper by Mr. Acheson before the American 
Institute of Electrical Engineers in Engineering 


News of Aug. 1, 1907. 
+Niagara Falls, N. Y. 


I now began to wonder whether or not the 
effect I had discovered was known, as it 


huve 


nig 
much value to n industry of such colossal 
dimensions and antiquity as 
Moreover, it would be amazing if it 


be Known, in view of the 


clay working 
should not 
tremendous 
work that had 
art I searched for some record of the addition of 
organic matter to 


amount ol 


experimental been done on that 


clay during its working, and 


only one instance could I tind, that of the Egypt 
ians in brick-making, as recorded in the Fifth 
Chapter of Exodus. The accepted theory of using 
Straw fiber as a mechanical binding 


ugent had 
never appealed to me Straw, 
effect I 
with 


however, 
had found 
tannin, or a 


contains 
no tannin, and the 


been produced 


had always 


substance con 


taining tannin. 1 procured some straw, boiled it 
With water, decanted the resultant reddish brown 
liquid, and mixed it with clay The result was 
like that produced with tannin, and equal to the 
best I had obtained. It now seemed likely 
that the Egyptians were familiar with the effect 


I had discovered, and believing this was why they 


ed straw in making brick and 
in substituting stubble for the 
so treated 

In the Summer 
artificially a 


were successtul 
straw, I called clay 
Egyptianized Clay." 

of 1906 I ded in 
high grade graphite which I 
applicable to all kinds of 
various demands, it 


succeé making 
wished 
lubrication. To 


would be 


to make 
meet the 
to have it 


necessary 
remain diffused in 


liquids lighter than 
itself; for instance, water and petroleum oils. 
Recalling the effect of tannin on clay, which 


caused it to remain diffused in water, I treated a 
sample of my graphite with tannin, and found 
the same effect occurred. 

Upon being deflocculated, the graphite is dif 
fused through the water in a colloidal state, and 
I have samples of deflocculated graphite in water 
which have stood for more than two years with- 
out showing any settling, notwithstanding the 
graphite is 2.2 times heavier than water. 

I have been able to obtain this same effect on 
natural graphite, amorphous alumina and silica, 
lamp black, and my manufactured product—Sil- 
oxicon, which is an amorphous body having the 


formula Si,C,0. The effect can be produced with 
a long list of organic bodies; for instance, tannin 
or organic substances containing tannin, also with 
solutions 


containing the gum of the peach and 
cherry tree, or extracts from straw and grass 
The offal from the barnyard proved to be very 


efficient. 1 speak of these organic substances as 
agents when used to produce deflocculation, and 
they act as protective colloids to the deflocculated 
body. 

As I have already stated, I deflocculated clay in 
the year 1901 


and graphite in 1906 and immedi- 
ately afterward a number of other bodies ] 
early understood I was producing colloidal con 


ditions of these bodies, but not until the summer! 
of the present year, 1911, did I read any 
on colloids. During the summer I procured a 
the book “Colloids and the Ultramicro- 
as written by Dr. Richard Zsigmondy and 
translated into English by Jerome Alexander of 
New York. I found the book extremely 
esting, and at wished to have a 
my deflocculated graphite subjected to 
scopic examination 


treatise 


copy of 


scope” 


inter 
sample of 
iltramicro 


once 


Mr. Alexander kindly undertook the examin- 
ation. He found the graphite in the defloc- 
culated condition to _ be in a_ true colloidal 
state, the particles being in rapid motion, and 
he estimated their average size in linear di- 
mensions to be 75 millimicrons. Seventy-five mil 
limicrons are seventy-five millionths of a milli- 
meter, and it would require slightly more than 
13,000 of the particles to extend one millimeter 
Now, the particles of disintegrated graphite, used 
as the crude material from which to produce dé 


flocculated 
through a 


graphite, 


sieve having 


pass, as I have stated, 
meshes to the 
square inch and their maximum linear 


is such that 


40,000 
dimensions 
it would require 13 of them to extend 
millimeter Hence, the particle of 
graphite is one thousand times greater in 
than the defloceculated one 


one disinte- 


grated 
line 


ar dimensior These 


are figures that certainly test our powers of ap- 
preciation. 

When does that process of deflocculation stop? 
Is it short of the final subdivision and the throw 





ing off of the molecule? I think not I believe 
we are here dealing with molecules Their size 
may not agree with what they should be as com- 
puted in accordance with accepted theories, but, 
nevertheless, I cannot conceive the subdivision 


once started, in the presence of sufficient defloc- 
culating agent, will stop short of the final, with 
the freeing of the molecule and the creation of 
the colloidal state 
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The Engineer’s Work in Grading Landscape 


Areas. 
By JOHN N. AMBLER,* M. Am. Soc. C. E 
The problems discussed in this article are most 
frequently met with in landscape gardening and 
differ in many respects from those of grading 
for a railway track or road In the latter case 


the narrow width in proportion to the length of 





e to be graded make the problem that 
blishing a grade line rather than a grade 
surface, which may be either plane and level, 





plane and inclined, warped, broken or undu- 
lating, or combinations of any of these. Hence 
the problems are intricate ones and are not to 
ve found in any ordinary text-book on survey 
ing. 

In practicing landscape engineering the writer 
has frequently felt the need of some definite and 
satisfactory method of delineating on paper and 
executing in the field complicated grading prob- 
lems where a great variety of surfaces are in- 
volved The subject is one which all surveyors 
come in contact with to some extent, and is ,best 
approached by taking up the simplest case, which 
is familiar to all, and extending the discussion 
to the cases presenting more difficulties. 

SURVEYS AND MAPS.—As a preliminary to 
areal grading of any kind an accurate topo- 
graphical map is a necessity. The survey (except 
in the case of building sites) should always cover 
considerably more ground than that to be graded, 

in order that the 





% ¥ slope and form of the 
: : surface outside of 
19 e y Vv the grading limits 
0 4 , > may be taken into 
IGG IG" Me consideration. Stadia 
Q sp he work is not of suffi 
10 )- ) cient accuracy for 
A, he earthwork computa- 
_ ‘ ¥ vt ‘ tions which must be 
made from the map 

Fia. 1 


data 

The most direct and economical method is to 
lay off an axis line, preferably through the cen- 
ter of the tract, or as near the center as con 
venient. On this line hubs, driven flush with the 
ground, and guard stakes are placed at regular 
ntervals. The hubs, with tack centers, should be 
set carefully to line by transit, and the line should 
extend for some distance beyond the limits of 
grading in each direction, so that it may be re- 
produced when necessary. Ranges are now run 
at right angles to the axis line at each hub, and 
stakes set at intervals apart equal to the dis- 
tance between the hubs. It is well, also, to ex- 
tend the ranges some distance beyond the grading 
limits. 

For very close work an interval between stakes 
of not more than 25 ft. should be used, for this 
distance is about as great as a string can be em- 
ployed without an appreciable sag. For ordinary 
work 50-ft. intervals will answer Each stake 
should be plainly marked with its range letter 
and its number in that range, the first stake 
being marked 0. Several good substantial bench- 
marks should be established near at hand, and 
levels to the nearest tenth of a foot should be 
taken on the ground at every stake. 

The entire survey should be plotted on the 
largest scale that can be conveniently used. The 
range lines should be drawn in fine ink lines with 
the range and number written opposite each sta- 
tion Contours with a vertical interval of 1 ft. 
are helpful in all landscape design and in fixing 
grade elevations in industrial work. An experi- 
enced man can put on the contours very rapidly, 
interpolating their position by eye with sufficient 
accuracy, while an inexperienced man will require 
much time to put them in, and will derive a 
minimum of benefit from them. In many cases, 
however, they can hardly be dispensed with. 

In the discussion following an attempt has been 
made to classify the character of the grading and 
to deal with each under a separate heading, be- 
ginning with the simplest. 

CASE I, GRADE SURFACE PLANE AND 
LEVEL.—This is nearly always the case when 


*Civil and Hydraulic Engineer, Winston-Salem, 


grading for the ground floor or basement of build- 
Ings, or any work which is not to be exposed to 
the weather and requires no provision for drain- 
age. In this case the survey should give ele- 
vations on the curb lines, center lines of streets, 
on door steps and window sills of adjacent build- 
ings, and of any other features relevant to the 


design. ‘I 





building is then staked out with 
corner and offset stakes in a manner familiar to 
every surveyor. 

CASE II, GRADE SURFACE PLANE AND 
INCLINED.—In this case the inclination may be 
in one or both directions, and may be for pur- 
poses of drainage, as in base-ball grounds, tennis 
courts, athletic fields, ete., or for factory and 
warehouse floors and yards for convenience in 
handling barrels or trucking. Where the slope 
s in one direction only, the upper and lower 
edges of the field are given fixed elevations, and 
parallel range lines are established between them, 
the grade points on which are easily computed. 

When the field is to have a slope both length- 
Wise and crosswise, the method of establishing 
the grade at the stations is most easily illus- 
trated by an example Referring to Fig. 1, sup 
pose we have a rectangular field 500 ft. long and 
100 ft. wide sloping on a grade of 1% in each 
direction. 

Taking the grade elevation of A-0 as 110.0 ft., 
We have: 

Kl. A-1 109.0 

A-2 108.0 
3 == 107.0 
~4 106.0 
A-d 105.0 
In the other direction we have: 
El. B-O 109.0 
C-0O 108.0 
D-0O 107.0 
k-0 106.0 


- 


eo 


Starting from A-1 we have: 
El. A-1 109.0 
B-1 108.0 
C-]1 107.0 
D-1 106.0 
E-] 105.0 
Similarly we may establish a grade elevation for 


each station. 

CASE III, GRADE SURFACE WARPED.—This 
is a case that would occur in grading for a field 
Or area between buildings where the outer edges 
on two opposite sides are to be kept level while 
a drain runs lengthwise through the center line. 
The floor or field will then be formed of two sym- 
metrical warped surfaces, each shedding water to 
the center drain, which is in turn on a slope suf- 
ficient to drain towards one end. 

To illustrate we will assume the same field as 
before (Fig. 1) with the condition that the edges 
at the top and bottom of the diagram are to be 
level and at El. 110.0. The drain is to be located 
on the center line from east to west. If we as- 
sume a grade of 0.5 per cent. and take the ele- 
vation of C-0 as 109.0, we may compute the grades 
at the remaining stations. Following the course 
of the drain we leave the grades at: 

c.3 108.5 
C-2 108.0 
Cc-3 107.5 
C-4 107.0 
C-5 = 106.5 

The grade at B-1 is found by subtracting from 
the grade at A-l, which is given as 110.0, one- 
half the difference between the grades at A-1 and 

110.0 — 108.5 


GC 1:110.0 — ————---——- 108.25 
» 


B-1. Similarly the grades at B-2, B-3, B-4, B-5 
and at D-1, D-2, D-3, D-4 and D-5 are found. 
CASE IV, REGULAR CURVED SURFACES.— 


Small reservoirs are sometimes constructed with 


grade of 


hemispherical or ellipsoidal basins, or with seg- 





ments of these surfaces. Having fixed upon the 
dimensions, which in the case of a sphere is the 
radius, and of an ellipsoid the semi-axes, a, b, and 
c, it only remains to determine how far the center 
shall be placed above the rim of the reservoir, 
and to fix the grade elevation at the lowest point. 
The origin may be taken as the center of the ry 
plane, the horizontal reference plane, and the 2 
co-ordinates of points below this plane computed 


from assumed values of © and y, using the equa 


r y 
tions 27 + y? + 2° =?" for the sphere, and —— + — 
a ie 
- 1 for the ellipsoid. The grade of the point 
e 


representing the origin being assumed, the grade 
elevations at the other points are found by sub- 
tracting the values of ¢ from it. Such stations 
may be taken as near together as necessary. 

CASE V, TERRACED AND BROKEN SUR- 
FACES.—tThese occur in landscape work on city 
house lots, gardens, parks, etc., often when the 
area is not large and many existing conditions 
must be met and harmonized, as for instance 
doors, steps, walks, drives and lawns, providing 
at the same time for adequate drainage. Having 
noted the floor levels of the various buildings and 
decided upon the exposure of foundation to be 
given, it is the practice of the writer to note 
down on the map the resulting grade elevations 
it the corners of the buildings. 

The terrace lines are then sketched on the 
drawing and their elevations decided upon ten- 
tatively. The sloped surfaces may now be studied 
in relation to the buildings and the terraces, and 
as a result the terraces may be modified until a 
harmonious effect is produced, all guiding eleva- 
tions being worked out and noted on the plan. As 
may be readily seen, the successful practice of 
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Fig. 2. lsometric Projection of Area to be Graded. 


this method requires considerable judgment and 
experience, 

CASE VI, IRREGULAR CURVED, BROKEN 
AND UNDULATING SURFACES.—These occur 
in extensive lanscape work as in grading for 
Whole parks, lawns, ete. Surfaces of this kind, if 
designed along generous flowing lines, where arti- 
ficiality is eliminated, are productive of very 
pleasing effects. There are several methods which 
may be employed for accomplishing grading ef- 
fects of this kind. 

CUT AND TRY METHOD.—Under this method 
the usual topographical survey and map are first 
made of the existing ground, and the work of 
grading is begun without a fully developed de- 
sign. Excavation is begun at the high points, the 
excavated material being placed in the low places, 
thus relieving the greatest inequalities in level. 
The surface is brought to some kind of uniformity 
with existing buildings, roads, etc., the entire 
work being done by eye and the plan developed 
as the work proceeds. Where the owner is unable 
to understand plans, or desires to have a hand in 
the general result, which he can only have by 
feeling up it, as it were, this method may be 
recommended. 

This method, however, requires more of the time 
of the supervising engineer than would be the 
case with a detail plan, and there is constant 
danger of overdoing the grading at some points 
and being obliged to restore some places wholly 
or partially to their original condition. The writer 
has employed this method with satisfactory re- 
sults on several occasions, but it cannot be rec- 
ommended where an advance estimate is neces- 
sary, or where economy in engineering service is 
desired. The larger the area the less likely are 
satisfactory results to be obtained. 

After the grading has been completed, the sta- 
tion markers are reset and new levels taken, from 
which the amount of excavation is computed and 
the final estimate by which the contractor is paid 
determined upon. 

“MOLDED CONTOUR” METHOD. — Having 
prepared a topographical map of the area, the 
contours are carefully sketched in at a vertical 
interval of 1 ft. When an engineer has acquired 
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experience in the use of contours he can ‘mol?’ 
in imaginary surface to meet his ideas of what 
the first surface should be, by shifting about on 
the map the plotted contour lines. These new 
ontours should be sketched in pencil, as they 
ire likely to be changed many times before their 
final position is determined upon. 

A new tracing should be made giving the sec- 
tion lines and the positions and elevations of all 
stations. The new contour lines representing the 
completed grade are inked in on this tracing. As 
each new contour must begin and end in one of 
the old contours of the same elevation, the points 
where these occur should be _ indicated. The 
original contours may be shown as dotted lines 
and the new ones as full lines, or colors may be 
used. It is now easy to determine the grade at 
any point by mentally interpolating between the 
contours, This method is of very wide useful- 
ness, and is probably the most general and flexible 
of all the methods given, though it lacks some of 
the accuracy of one of the methods given below. 

METHOD OF SECTIONS.—This method in- 
volves the preparation of profiles of the ground 
along each of the longitudinal ranges, and a 
similar set for the cross ranges. The longitudinal 
grade lines may then be established on the pro- 
files by means of a flexible, grooved spline, with 
weights to hold it in any desired position. Having 
established, tentatively, the grade lines on all the 
longitudinal sections and marking them on the 
profile in pencil lines, take from them the grade 
elevations necessary to plot the graded profile of 
one of the cross range lines. Testing this profile 
with the spline will very likely show some incom- 
patible points, which must be adjusted by chang- 
ing the elevations on one or both of the affected 
profiles until satisfactory lines can be drawn to 
take in the points in question. 

The same adjustment must be extended to all 
the profiles of both sets, until the entire surface 
is properly designed. In comparatively simple 
cases this method may be abridged by omitting 
The other the lon- 
then plotted consecutively, 
the other, as near together as 
The then get an impression 
of the whole surface, and improper cross-sections 
will be detected. When only one set of profiles is 
used the ease of comparing adjacent profiles may 
be increased by plotting the cross-sections on sep- 
arate strips of profile paper; the profiles may 
then be compared by placing one over another. 
The method of sections is much used in connec- 
tion with the previous method of molded contours. 

METHOD OF AXIOMETRIC PROJECTION.— 
This method consists in assuming a direction on 
the drawing for longitudinal sections, and another, 
making an obtuse angle with the first, for the 
transverse sections. Vertical distances above an 
assumed datum plane will be plotted on vertical 
lines on the drawing. A regular isometic projec- 
tion of the surface has the disadvantage of hav- 
ing the opposite corners of a square plot vertically 
over each other, thus causing confusion. Hence 
some other form of axiometric projection is pref- 
erable. 

For this kind of work it is not necessary to 
compute the relations between the axes, and to 
establish the scales for measurement along these 
axes. An assumed relation and scales are equally 
effective and far less troublesome to deal with. 
The writer in his work assumes the longitudinal 
or a axis horizontal and the transverse or y axis, 
which is at right angles in the field, is laid off 
at an angle of from 120° to 150° to the horizontal. 
The z axis is, of course, vertical. 


one set of profiles. 
gitudinal 


set, say 


ones, are 
one below 


possible. eye may 


The datum plane or «ty plane is assumed at 
some convenient elevation, so that with the ver- 
tical scale used one section will not overlap the 
next. The cross-section lines of the original map 
are reproduced by axiometric projection in lines 
parallel to the given axes. To avoid confusion 
each intersection point or station is marked with 
its range letter and number. On vertical lines 
erected at each station the elevation of the sur- 
face of the ground above the datum plane is 
scaled off. A line drawn through these points 
will represent the surface of the ground over this 
section. Fig. 2 shows the method clearly. After 


all the longitudinal sections have been thus 
plotted the profiles of the cross ranges may be 
sketched on. Both measurements in the hori- 
zontal plane ry should be to the same scale, while 
the vertical scale should be from 2 to 5 times the 
horizontal scale. 

The entire plan should now be inked, the section 
lines being in black but fine enough to be incon- 
spicuous, while the surface lines 
brown, making the surface stand 
rest of the drawing. 


should be in 
out from the 
We now have a reproduc- 
tion of the ground surface in such shape that a 
study of grade changes can be made with great 
ease. Grade lines are established on the lon- 
gitudinal sections, arranging them by eye so as 
to have a proper relation between 
sections. 

The grade lines at right angles may then be 
tested by means of a spline. The longitudinal 
grade lines are next adjusted to fit each profile. 
The final location of the grade lines being estab- 
lished, the elevation at each station is carefully 
scaled and recorded. This method is best appli- 
cable to grading undulating surfaces of large 
area. It is not well suited to broken or irregular 
grading such as in terracing and similar work. 

EXECUTION OF THE WORK.—In grading for 
important buildings the most 
and levels are necessary. 


consecutive 


accurate alinement 


Hubs with tack centers 


such as lawns, parks, cemeteries, athletic fields, 
ete., it is well to require the contractor to leave 
a mound of undisturbed earth 2x2 ft.’at each 
made, and where em- 
bankment is to be made to erect stout poles with 
the heads set to grade. In this way the con- 
tractor has reference points to test his grade at 
any time. The mounds around the stakes should 
be removed last and any irregularities in the sur- 


face intermediate may then be corrected. 


stake where excavation is 


Surface 
Stakes are not necessary in this class of work, as 
an experienced eye can detect irregularities with 
astonishing quickness. 


SS 


Electric-Crane Cars for the Public Service 


Railway, Newark, N. J. 


work-car interesting design, 
shown in the accompanying figures, have recently 
been furnished the 
Newark, N. J., for 
ment, the c 
type. The first car 
work and delivering 
possibilities of service 


have 


Two cranes of 


Public Service 


the 


tailway, of 
Way Depart- 
three of this 
only lifting 
Larger 
appeared, and the two new 
equipped for cu. ft 
double-rope grab buckets, so that dirt thrown out 
from the track excavation to the sides of streets 
may be loaded into the cars by the crane instead 


use of its 


ymmpany now operating 


was used for 


heavy materials. 


cars been use of 22 





ELECTRIC-CRANE WORK CAR OF THE PUBLIC SERVICE RY., NEWARK, N, J. 


(Built by the Brown Hoisting Machinery Co.) 


should be set at every corner and reference hubs 


should be set on the prolongation of important 
lines to reproduce the corners when the corner 
Stakes are removed by excavation. From the 
cuts marked on the guard stakes the contractor 
should be able to come within 6 ins. of grade 
over the floor area, enough earth should be left 
at each corner to support the hub during the 
grading work. 

If a concrete floor is to be laid, the subgrade 


should be surfaced very accurately, and _ it 


becomes necessary to drive surfacing stakes not 
over 25 ft. apart in each direction over the entire 
surface. These stakes should be driven until 
their heads are accurately 6 ins. above subgrade. 
Strings stretched across the heads in each direc- 
tion make it possible to level the with 
great accuracy. 

In grading baseball grounds, tennis courts, etc., 
surface stakes for dressing are also required. The 
grading and terracing of yards, while requiring 
precision in some places, particularly with regard 
to drainage, is best accomplished by staking out 
a number of prominent points, at which grade 
elevations may be given. The lines of the ter- 
races should also be indicated and the whole work 
roughed out on the ground. 

The final sloping and adjustment of contours on 
the ground can best be done by which 
process the writer frequently makes minor im- 
provements over his original plans. Staking out 
work of this character in detail would be very 
difficult of execution. 

In grading areas other than those mentioned, 


surface 


eye, in 


»f by hand shoveling, as formerly. 
that 


cars on 


It is expected 
such use 
the 
struction of 


ost of 


of the crane cars in loading work- 
street, in and recon- 
track, saving in 

It is reported that at least $50 a 
day has been saved over manual labor by using 
one of the crane-cars moving 
in the construction and repair of trestles. 
One interesting and 


construction 


will show a large 


labor. 
for heavy timbers 
was found 
for this apparatus last summer when a runaway 


unusual service 





horse went on a private right-of-way and got 
stuck in a trestle, with all four legs down be- 
tween the ties and decking. A police officer was 
about to shoot the horse when one of the track- 
walkers called for a crane-car. This was imme- 
diately dispatched, and the horse was raised in 
slings onto the car, which was then run out to 
the surface tracks and the horse released, unhurt. 
The line was tied up about 25 minutes by this 
accident, whereas without the use of the crane- 
car, it would have taken fully an hour to clear 
the track. 

The side sills of the car body consist of 12-in 


30-lb. channels, bent over at the ends and spliced. 
On the top of each sill there is riveted a 5 x 8 

14-in. angle iron upon 
The of 2-in. oak, with 1l-in. boards on 
top. There are 3/16-in. steel plates, 8 ins. wide, on 
each side of the body for the full length of the 
car. There are i%-in. cross strips, 2 
wide, 12 ins. c. to c., along the full length of 
the floor. On each side of the car is a 1-in 
truss rod, with two Queen posts. Pockets are cut 
in the floor along each side of the car to allow 


which the flooring is laid. 
flooring is 


aoa 
aiso 


steel 
ins. 
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for placing braces to support material on the car T fitte ” i . 
} al ar. itted with Taylor stokers Four Roney stoke 
De aera as sts of eer wp y stokers 
rhe boom heel and crane bed have been suffi- e 0 Large Boilers at Detroit* were used in the furnace, two being at the front 
e , : - i 
ciently elevated so that the crane can be re- By D. 5S. JACOBUS,+ M. Am. Soc. M. E. and two at the rear of the boiler. There was 
volved when the cur is loaded along the side with THE DETROIT INSTALLATION.—Many have a low division wall between the stokers, and 
rai] A wood insulating head has been placed held that eventually much larger steam boilers between the two sets of stokers a bridge wall 
yn the end he boom to prevent danger of _ be used than those in — rhe a ao aoe a singe had a. Sees on the front 
‘ ‘ electric generating sets us increasec yy rapic Side anc 3 on the rear, or 26 i all. The re “ts 
areless contact with the overhead wire, although ¥ : oe a a ee : : a ; es = Fhe retorts 
a , on : : ; strides and it might seem that an increase in the on each side were set in a continuous row so as 
— i nioading tne yoom is not raised size of boilers would naturally follow. There has to provide an unbroken fire surface from. one sid: 
as the trolley wire. been a strong feeling, however, that it would be of the boiler to the other. There was no bride: 
ar shown in the accompanying cut has a unwise to employ very large boiler units, as a wall between the Taylor stokers, and when the 
‘ximum lifting capacity of 10,000 Ibs. at a failure of one of the large units would throw out dumping plates at the rear of each were covered 
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FIGS. 1 AND 2. 
radius of 11 ft. At the maximum radius of 20 
ft. 6G ins., the lifting capacity is 5,000 Ibs. 

These cranes were furnished by the Brown 
Hoisting Machinery Co., of Cleveland, Ohio. For 
the information here presented, we are indebted 
to that company and to Mr. Martin Schreiber, 
Engineer of Maintenance of Way, Public Service 
Rvy., Newark, N. J 


Damages to Roads and Pavements caused by 
openings to lay or gain access to pipes and wires 








ire by no means confined to the United States, 
uc from the following remarks by Mr. H. 
Frost, Surveyor to the Gosport Urban District 
Council, England, as reported in the “Journal” of 
that town: 

The greatest evil in connection with the more 
permanent forms of paving in an urban area is 
the continual breaking up of surfaces by tele- 


electric 
and plumbers 
this; and the 


phone, lighting, gas and water companies, 
and others having the power to do 
difficulties of getting an efficient 
and permanent reinstatement of the surface; and 
it is not be expected—even if well reinstated— 
that material can consolidate to the same solidity 
as obtains when it may have undergone compres- 
sion for generations, as in the case of the older 
and ordinary thoroughfares. 


thetmenean enemas 


(Rated capacity 2,365 HP.) 


of use a much greater proportion of power than 


the failure of a smaller unit. The engineering 
world is greatly indebted to the Detroit Edison 


Co. and to Mr. 
pioneer work in 


times the 


Alex. Dow, General Manager, for 
installing boilers of two or three 
capacity of the largest boilers hereto- 


fore used, and for the opportunity of conducting 
the most elaborate and painstaking series of tests 
ever made on a boiler. 

Each of the boilers described in this paper is 


required, in the all-day practice of the power 
plant, to carry a load of 6,000 KW. and in the 
evening to carry 7,000 or 8,000 KW. The experi- 


ence in regular service of 18 months with the 
first boiler and of nine months with the second 
and third boilers has proven this tc be good prac- 
tice. The rated capacity of each boiler is 2,365 
HP. on the basis of 10 sq. ft. of boiler heating 


surface per horsepower. Fourth and fifth boilers 


are now being erected and it is expected to com- 
plete the installation of ten boilers of this size 
within the next two years 


Two series of tests were made, one on 
fitted with Roney stokers, the other 


a boiler 
on a boiler 
*From a paper to be presented at the 


meeting of the American Society 
Engineers. New York City, Dec. 


annual 
of Mechanical 
5-8, 1911. Printed 


in the November issue of the Journal of the So- 
ciety. 
+Advisory Engineer, Babcock & Wilcox Co., 85 


Liberty St., New York City. 
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LARGE STERLING BOILERS INSTALLED BY THE DETROIT EDISON CO. 


with fuel there was a continuous fuel 
1eath the entire boiler. The width of 
nace from one side to the other 
about 26% ft., and the depth of 
the front to the rear of the 
The height of the furnace, 

dumping grates to the 
about 29 ft. The large 
with the particular 
nace had much to 
efficiencies. 

In the development of the 
troit, Mr. Dow expected an 
due to minimizing the radiation losses, and to the 
high temperature obtainable in the large fur- 
naces and combustion chamber. He also expected 
a reduction in the first cost, not on account of a 
reduced cost per unit of boiler surface, but to a 
less cost of the settings, floor space, suspension 
structures, valves and piping. Troubles through 
brickwork were anticipated and there were trou- 
bles which, in the main, have been overcome. 

Another most important feature that had to be 
considered with so large a boiler unit was the 
possibility of tube troubles. In dealing with this 
point Mr. Dow inferred that their experience at 
the plant with the feed water used in connection 
with boilers of a similar general type, warranted 
the conclusion that they should have practically 
no trouble with the tubes. This has been borne 


bed be- 
the fur- 
of the boiler was 
the furnace from 
boiler about 14 ft 
measured above the 
the first baffle, was 
furnace volume combined 
form and height of the fur- 
do with obtaining the high 


top of 


large units at De- 
increase in economy 
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OSI 
it by the experience with the boilers in actual ent. One of the operators at the plant was earn orrect coal balance except at the be nir ind 
rvice. ’ est in his opinion that the fires as balanced up ending of the tests, as this necessitated 1 I 
Mr. Dow credits his friend, Mr. W. H. Patchell, by the author for the Taylor stoker contained he coal quite low in the hoppers of the stokers 
the first idea of the possibilities of large boil- from 2' to 5 tons more coal at the end of test As soon as the data was taken, py w mad 
s The boilers and settings at Detroit have no than at the beginning, a contention that was on a large sheet in the boiler roo so that thos 
larity to those installed by Mr. Patchell, but shown beyend doubt to be in error by the heat conducting the tests could, at a glances not 
Dow says that to him is due the first concep- balances This goes to snow how far the esti- whether the conditions were uniforn M 1 nd 
yn of the economical possibilities of the large mates of the amount of coal may affect the re- Davis steam tables were used in working up th 
nits and the capacity obtainable through utiliz- sults that consequently there is great danger of results 
the whole floor area for the furnace obtaining erroneous figures in short tests The analyses of the gases after leaving the 
boiler dampers were made with an Orsat app 
82 82 a ‘ J ratus, the samples of obtained fro th 
YE aah 24Hr 2s RESULTS OF THI \ resume of the 
= > 78) at ~ results obtained is given in the mpanvin 
“2 76 wie table * end id. dhivw the wes af tho 
Bs sal $e re he i | h 
<¢ » /& 26 le S £ a 
'= 7 a5 It wil non examining the table ind fi 
S$” 70! | 88 5] cy es th combined efficiency of the boiler and 
t 7 ‘ tl | furnace varies from about 80 it slight below 
EES t E 3 10 14 | rating, to about 769% at double rating. In ob- 
ves > : 3 te 9 T ] taining these efficiencies, the steam used for driv 
POR Pee L = sheet sitsachoetiileanaanl . -_——— 4 ing the stokers and for producing the forced blast 
Ge¢eceoqc¢eaoa¢dgcodgc$codg¢édce © +S o OC c ~~ > oO -) > 5 pi 
DHO-UHETHOR OS aN ODRO-ANAMNTtYH © 2o-o — & for the Taylor stokers has not been deducted 
Percent of Rating on Basis of I0sa. ft. of Boiler Percent of Rating on Basis of 10sa ft. of Boiler Heatina from the total steam generated by the boiler. The 
Heating Surface = One HP. Surface = One HP amount of steam used by the Roney stokers was 
5 about 114% of the total steam erated by tl 
Fig. 3. Results of Tests on Boiler With Roney Fig. 4. Results of Tests on Boiler With Taylor boiler, and for the Taylor stokers about 2 
Stoker. ; 


(*Milburn 


Coal Used for Tests No. 16 and 17; 


Red Jacket Used in all Others.) 
FIGS. 3 AND 4. RESULTS 
The boilers were built by the Babcock & Wilcox 


Each contained 23,654 sq. ft. of effective 





er heati surface and was provided with 
iperheaters for supplying approximately 150° of 
uperheat The grate surface, measured from the 
beginning to the rear of the dumping grates was 
146 sq. ft. for the Roney stokers and 405 sq. ft 
for the Taylor stokers. This method of measure- 
nent is not that usually employed in determining 
the grate surface of an underfeed stoker, but it 
vas used in order to obtain comparative figures 
for the two stokers. 

The design and installation of the plant and 
he ge neral arrangement of the boilers and pip- 
ng were under the charge of Westinghouse, 
Church, Kerr & Co. This firm designed the ar- 
ingement of the furnace brickwork for both the 
Taylor and Roney stokers; supervised the con- 


<truction and followed up and corrected the minor 
lefeets which developed. This work and the gen- 
ral arrangement of the apparatus for the tests 
vas under the charge of Mr. H. O. Pond, to whom 
the author is indebted for valuable assistance. 


TESTS OF THE DETROIT INSTALLATION.— 
The preliminary and regular tests required that 
the boiler room of a large power house be under 
the control of the observers for nearly three 
nonths, and for six weeks over 50 men worked 
in S8-hr. shifts, night and day, exclusively on the 
tests. All the water and coal was accurately 
weighed and much work was done about the 


plant to avoid the possibility of leakage affecting 
the results. The magnitude of the undertaking 
may be appreciated when attention is drawn to 
the total quantities measured, which were as 
high as an per hour of eight tons of 
coal, 75 tons of feed water and one ton of ashes 
the totals amounting to about 5,000 tons of 
weighed and 45,000 tons of water. 

The tests were run under the direct supervision 


average 


coal 


of the writer, assisted by men chosen from the 
engineering staff of The Babcock & Wilcox Co. 


In addition to the 
Edison Co., the Process Co. provided a 
number of Their experimental engi- 
neer, Mr. Lewis C. Rogers, cooperated in securing 


men furnished 


Solvay 


by the Detroit 


observers. 


the results and rendered most valuable assist- 
ance. Westinghouse, Church, Kerr & Co, cooper- 
ated in designing apparatus and in making ar- 
rangements for the tests and was represented in 
the tests. The Solvay Process Co. made heat de- 
terminations and analyses of the coal used in 
each test, and of the ashes. Duplicate samples 
were taken and the work was done a second time 
in the laboratory of the Babcock & Wilcox Co. 


The average of the results secured by the two 
laboratories Was used in working up the tests. 
The tests reported in this paper were made 
after a painstaking series of preliminary tests 
with both of the stokers, and the operators were 
well trained in maintaining uniform conditions. 
Twenty-four hours is none too long an interval 
obtaining results with an underfeed 
stoker of the class tested, as one can readily ap- 
preciate when the fact is called to 
that the generation of steam will 
no more fed to the furnace 


for accurate 
his attention 
continue after 


coal is with but little 


difference in the appearance of the fire. There 
is no method whereby the fire can be measured 
except by sizing it up by the eye, as one must 


form an estimate of the amount of clinker pres- 


Stoker. 


between 
hours.) 


(*including periods 


banking period cf 7% 


tests; 


Including 


OF DETROIT BOILER TESTS. 


It was proposed at first to run a test of a week 
or more on each of the stokers, but 
abandoned, there 


this plan was 
through leak- 


since was trouble 





age in the feed pump which made it necessary to 
shut down, and on reconsidering the matter it 
was deemed advisable to give up running as long 
a test as this since it developed that a week 
would be too long a period to run without blow- 


ing down the boilers. 

Preliminary tests were first made on the boiler 
with the Taylor stoker. The apparatus was then 
shifted and preliminary tests were made on the 
boiler with the Roney stoker. A careful study of 
the operating conditions for the best economy 
was made in the preliminary tests. The results 
of the regular tests only are given in this paper. 


Great care was taken 
the 


leakage 


to prevent the possibility 
tests. All fittings 
were either 


of leakage 
there 


affecting 
might be 


where 
blanked off 


or two valves. were provided with an open drip 
between them. The boilers were tested with hy- 
draulic pressure both before and after the tests 
Special leakage tests were also made in which 
the hot boilers were completely filled with water 
and the full pressure maintained on the boilers 
and feed mains, and in each case were was no 
leakage indicated in tests of several hours’ dura- 
tion 


Water from the heater was elevated by means 
of a centrifugal pump provided for 
the and into tanks supported 
on special platform scales. The men weighing the 


specificially 


purpose discharged 


water were protected from the weather by a 
rough housing placed above the level of the 
tanks, the scale beams being inside this housing 
The wattr from the tanks ran into two lowe: 
horizontal tanks. The lower tanks were provided 
With gage glasses and the water was brought to 
an accurate level every hour. The water from 


the lower tanks was pumped directly into the 


boilers by one of the regular centrifugal feed 
pumps used at the plant. Any leakage in the 
glands of the pump was caught and returned to 


the large 
pump. A 
paratus 


of ste 


horizontal] 
special 


was 


tanks by a small centrifugal 
and weighing ap- 
determining the amount 
the stoker auxiliaries. All scales 
calibrated to their full capacity 
the tests of each of the 
standard weights. 

from 


condenser 
erected for 
im used by 
accurately 
before and after 
by means of 

Saturated steam 
for driving the 
reduced to 
heated 
given. 


were 


boilers 


boiler was used 
Saturated steam 
weight of super- 
the percentages 


another 
auxiliaries. The 
its equivalent 
steam in determining 


was 


The tanks for weighing the water had each a 
capacity of 20,000 Ibs. Three such tanks and 
scales were provided, two being used regularly 
and the third held for a spare in case any irregu- 


larity developed in either of the other two. 
coal was weighed by 


The 
means of four special scales 
carrying overhead hoppers, each of about 2,500 
lbs. capacity. The coal conducted from the 
regular chutes into the hoppers, which were pro- 
vided with hinged held in place by 
latches. 

Readings of temperatures, pressures, etc., were 
taken every half hour. The water was balanced 
hour. The coal weighed per hour and sup- 
plied to the hoppers was balanced each hour and 
recorded, but no attempt was made to 


was 


bottoms 


each 


obtain a 


3%. The effect that 











plant economy depends on the ability to utilize 
the same for heating the feed water In plat 

where the heat in the steam exhausted from it 
auxiliaries is returned to the feed wate 

would be but little loss. In the case of the Tavlo 
stokers l of the exhaust steam from the tur 

bines driving the forced-blast fans may be car- 
ried to the feedwater heater, whereas with the 
Roney stokers only, about 1/5 

used may be so returned, sir t 
of the steam is used in the 

steam beneath the ignition arches of the stokers 
and passes away with the chimney products Ir 
a plant in which the auxiliaries are electricall 

driven, any power to operate the forced-blast Dp 





paratus would be a direct loss and, assuming 
the case of the Taylor stoker that the st 
sumption correspondi 1 n q it 
drive the electrical auxiliaries is one-half of that 
found in the tests, the steam required to opera 
euch of the stokers would be about the same It 


therefore follows that the effect of the stear 
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of Heating Surf 


Comparison of Detroit Tests With Tests 
of a Marine Water-Tube Boiler. 


Fig. 5. 


driving the stokers on the station economy cannot 
be generalized, but that each plant must be con- 
sidered by itself. 

The efficiencies secured are exceptionally hig 


igh 
and the question may be 
due entirely to the large size of the 
\ careful study of the test data she 
efficiencies were obtained with the 
ical furnace conditions and that the thoroughness 


with which the fuel was consumed in the 


1 


asked whether this is 


boiler units 
ws that the 
most econom- 


furnace 


had much to do with the attainment of the high 
figures. On examining Figs. 1 and 2, showing the 


general arrangement of the boilers and settings, 


it will be seen that the roof of the furnace has an 
A shape, and that the coal is fired at the front and 


rear of the boiler setting. With this arrange- 


ment, the character of the combustion may bes 
maintained constant from one side of the boiler 
to the other, and the loss so often experienced 


through a stre 


sumed 


im or lane of excess air or uncon- 
the 
avoided 
that in 
iriation 
points in the 
where- 
this 


irregu 


combustible gases 
escaping to the 
with the know 
ordinary boiler furnaces there is a great v: 
taken 


flue 


passing through 
will be 


Subject 


boiler and stacks 


Those conversant 
different 
the 


irrangement 


in analyses from 
the 
the 
reduced to a min 
the front to 
before the eg 


combustion 


path of 
as with 


gases leaving furnace, 


present furnace 
action is 


larity 


Imum, as any 


from the rear of the grates 


disappears 
of the 


position of the g 


ises pass from the upper 


part chamber, and as the com 


uses for uniform 


firing conditions 





will be uniform from one side of the boiler to the 
other, or from right to left in Fig. 1, it follows 
that the composition of the entire volume of tl 
gases leaving tne furnace will be substantially 
uniform. 

A straight reference line is drawn in Figs. 3 
and 4 in order that the results obtained by the 
two stokers may be readily compared, this line 
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being the same on both diagrams. It will be 
noted that the test results fall on both sides of 
the line, and that the efficiency obtainable with 


each stoker is about the same. Naturally a curve 
should be used instead of a straight line to show 
the variation in the efficiency, but the accidental 
Variation in the test results is such that it would 
impossible to trace an exact curve 
On examining Fig. 3, it will be seen that the 


efficiencies, where several tests are worked out 
together, including the periods between the tests, 


ire only about 1%‘ lower than would be indi 

ted by averaging the results for the separat 
tests by passing a straight line between the 
points. The same follows for the tests which are 
worked up together for the Taylor stoker This 


shows that including the periods between the 
tests, during which the dust was blown from the 
exterior of the tubes and the firing was not 
watched as carefully as it was during the tests, 
did not greatly lower the efficiency. 

Test No. 15, with the Taylor stoker, included a 
anking period of 7% hrs. It will be noted that 
the efficiency, including the banking period, is 
ibout 75%. 


The minimum length of a regular test was 24 
hrs The efficiency for a test of 16% hrs. is plot- 
ted in one diagram. In this particular test a spe- 
cial coal was used which ran out and thus brought 
the test to a close. Some of the tests were of 48 
hours’ duration and over. 

The average analyses of the flue gases show 
that the furnace efficiency was exceptionally high 
for both of the stokers. 

The results of the heat balances show that th 
average radiation and unaccounted-for losses a1 
only about 2% to 3%. There is naturally a vari 
tion one way or the other due to accidental errors 
but the results are as uniform as could be e«- 
pected in work of the sort. 

In order to compare the results with others 
where high efficiencies have been secured, Fig. 5 is 
presented In this figure the straight line shown 
in Figs. 3 and 4 is transferred and marked, “Aver- 
age for Tests of Detroit Boiler.” The plotted re- 
sults for individual tests shown in Fig. 5, are for 
tests made by a Board of U. S. Navy on a hand- 
tired Babcock & Wilcox marine boiler and reported 
in the Journal of the American Society of Naval 
Engineers, November, 1910. By combining the re- 


TABLE I.—GENERAL DATA AND RESULTS 
EDISON CO 
WITH RONEY 


No. Per Per cent. 
of Length, cent B.t. u. ashin Effi- 
Test. . hr. rating. incoal. dry coal. ciency. 
1 25 105.0 14,362 5.98 77.84 
2 24 80.0 14,225 6.52 79.88 
3 24 113.8 14,308 7.40 77.45 
4 30 152.4 13,756 6.54 75.78 
5 24 94.0 13,896 6.89 81.15 
6 24 150.7 14,037 6.13 75.28 
16 32 98.6 14,476 9.68 80.98 
17 16.5 193.3 14,493 8.24 76.73 
18 24 195.7 13,689 9.81 75.57 
9-41 90 119.8 14,098 6.81 86.13 
5-6! 55 127.3 13,977 6.84 76.23 
WITH TAY 
7 24 151.2 14,000 7.03 77.07 
8 24 107.9 13,965 6.34 &0.28 
9 50 162.8 13,998 6.75 77.85 
10 48 92.9 14,188 9.90 77.90 
11 26.5 211.3 14,061 9.55 75.84 
12 48 121.3 14,010 8.09 79.24 
14 24 185.2 14,272 8.71 76.42 
15 24 123.1 14,213 8.3¢ 74.90 
7-9* 109 140.0 13,983 7.22 77.66 
10-11¢ 80.5 132.8 14,095 9.5§ 75.66 
panies i 


Including periods between tests. 


2Engines driving stokers and steam turbine 
5In test No. 15 the fires were banked for 7% 


‘Including periods between tests 








TABLE II.—HEAT BALANCES, DETROIT BOILER TESTS. 
FLUE GAS ANALYSES AND TEMPERATURE 
WITH RONEY 


Absorbed 


Test by Moisture Hydrogen Heat to 
No boiler in coal. in coal. chimney. 
1 77.84 0.18 4.55 13.56 
2 TOR 0.16 4.36 9.15 
3 77.45 0.15 4.48 11.39 
4 75.78 0.17 4.49 12.79 
5 81.15 0.16 4.29 9.11 
6 75.28 0.21 4.74 13.17 

16 80.98 0.22 4.18 8.94 
17 76.73 0.22 4.47 12.47 
18 75.57 0.21 4.64 14.34 

WITH TAYLOR 
7 0.18 4.58 11.54 
x 0.17 4.28 10.12 
9 0.20 4.3 11.21 
10 0.18 4.3 11.35 
11 0.18 4.47 11.91 
12 0.18 4.46 11.05 
14 0.18 4.51 13.15 
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Electrical System and Tapping Mechanism 
in Place Over 


FIGS. 1 AND 2. THE BRISTOL INK-CHART RECORDING MILLI-VOLTMETER (PYROM- 


A Recording Voltmeter, Ammeter and Pyrom 
eter of Accuracy and Great Sensitiveness. * 


In Engineering News, Jan. 2, 1908, a much 
needed recording electrical milli-voltmeter of ac- 
curacy and extreme sensitiveness was described 
as designed by Mr. Wm. H. Bristol. It will be 
recalled that the pointer of the moving system 





c 


Fig. 2. Moving Systems Moved Clear of Chart. 


ETER FORM). 


service it would be possible 
the plant all 
time, thus eliminating the loss occasioned through 
having to carry a number 
fires. 
ment 


of the 
of boilers under banked 
The writer is now working on the develop- 


boiler of this sort. 


BOILERS OF DETROIT 
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tadia- 
tion, 


cc. 


carried a sharp stylus instead of the usual pen 
and that a clockwork tapper caused this mo- 
mentarily to touch a lightly smoked chart. 

In this way two errors were eliminated; (1) 
that due to the friction of dragging the pen across 
a paper chart, and (2) the unbalance of the 
pen arm and impaired calibration due to vary- 
ing the amount of ink carried on the pen. These 
smoked charts were made permanent by dipping 
in a thin gum solution like artist’s fixative 
The instrument was particularly adapted for use 
as a recording shunt ammeter, reading milli-volts 
drop across a standard resistance, and as a 
pyrometer when used with a thermocouple. 

While the smoked charts were generally found 
entirely satisfactory, yet there were many who 





beceebeet 


Fig. 3. Section of Ink-Chart Record; Bristol! Milli- 
Voltmeter (Pyrometer Form). 


objected to the use of a new type of chart along- 
side the older inked records, not being willing to 
add the slight complication. Therefore work was 
continued on the development of an ink-chart 
instrument which should embody the advantages 
of the smoked-chart type without the two sources 
of error noted. 

The tapping clockwork has been retained, but 
the stylus is replaced with a gold capillary tube 
extending from the end of the pen arm toward 

*From information furnished by Mr. William H. 


3ristol, M. Am. Soc. M. E., The Bristol Co., Water. 
bury, Conn. 
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he chart and also in the other direction 

tapper frame, as seen in Figs. 1 
linen ink pad 
itted tube and moves against the 
he pen against the chart 
ver ink is transferred 


toward 
The 
in a 


and 2. 
ipper carries a enclosed 
to force 

What- 
replaced 


carrying 


pen 
momentarily. 
the chart is 
vm the pad, the capillary tube always 
constant amount. 


to 


The electrical system and the clockwork tapper 
ire contained in a metal box carried by the main 
ise on heavy trunnions and can be swung out 
when an old chart is to be replaced. This inner 
ise locks accurately in place with the pen over 
the chart. 

Where the of the pointer is large 
the record is a series of dots as shown in Fig. 3. 
Where the movement is the dots 
a line. 


movement 
small merge 
nto 
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A Structural and Corrugated Steel Stack.* 
Rv PERCY ELMER BARBOUR,?+ M. Am. Inst. M.E. 

The following temporary 
stack gives an interesting example of unusual 
practice. I have never heard of other stack 
of this size built of corrugated plates and struc- 


brief description of a 


any 


tural steel. 
At the Garfield Smelter, Garfield, Utah, an ad- 
ditional stack was required in short order, and 


and braces 


served the 


of wooden 
iron. It 


was constructed 
a lining 


one 
with 


posts 


of corrugated 


K 
S&S 
S 
= 
¥ 
120 > 
n of Stack 

























Estimated Weight 

Struct. Steel: 
3/,600 lbs. 

Do. of 

N218 Corr. Plate 


23,400/bs 





Do of the 
Complete Stack : 
$5,000/6s. 
Estimated Number 
of Rivets: 
2,500 


News 


Temporary 
Smelter Stack 
of 
Structural 
and 
Corrugated Plates. 


20Panels @ 96" 190 0 


Steel 


fairly well, 
frequently 

fire and 
required 

The blow- 
of 
converter re- 
quired an immediate 
increase in stack 
capacity, which 
be cheap and temporary, as an elaborate and ex- 
pensive flue and stack system for all the conver- 
ter gases was being designed. 

This stack, designed and built by the writer, 
was 10 12 ft. inside, 190 ft. high, and rested 
on the steel work of the old structure, which was 
20 ft. 6 


purpose 
but 
caught 
ways 
watching. 
ing in 
basic 


al- 


another 


must 


ins. high, thus making the top of the 

stack 210 ft. 6 ins. from the ground. The corner 
members of the structure were of 6 x 6 3% -in 
angles for the lower nine panels and of 4 x 4 
%-in. angles for the remaining upper eleven 


panels. Each 
girts were 
onal 


panel was 9 ft. 6 ins. high. The 
of 5-in. 6%-lb. channels, and the diag- 
3 x 2% x \-in. angles with the 
long outstanding. The panels were made 9 
ft. 6 in order to take a 10-ft. sheet of cor- 
rugated metal, and, because this was too long an 





ties were 
leg 
ins. 


*Reprinted from the “Journal of the Worcester 
Polytechnic Institute” for November, 1911. 
tSuperintendent Uwarra Mine Co., Candor, N.C. 


unsupported 
was put in 


span, a 3 x 2% %4-in. angle 


the middle of each panel. 











base of the structure a 6 6 g-in ngle was 
used on all four sidé to connect thie $ ck to 
the old steel work At all minel points 3 -in 
gusset plates were used. 

The corrugated plates were bolted on with 
%g-in. bolts through the channel girts and held 
on the inside by means of straps of 4 1% -in. 
iron, and were fastened to the angle iron girts 
by means of $-in. clinch na 

The steel erection gang consisted of five men, 
including the boss who operated the hoists 
with which the hoisting was done. Ti of the 
men were topmen The riveting ga 
of fo men and a gang of four mé 
corrugated plates 

After the skeleton was erected and riveted, it 
was painted, two men doing this in one and one- 
half shifts of eight hours, with two men below 
to lower staging which was inside the skeleton 
and slung from a single block at the top The 
corrugated plates were painted on the ground 
before they were put in place 

The total estimated weight f the stack was 
55,000 lbs. The total cost of the stack completed 
was $4,SS7.6 I s cost in detail is as follows 

Cts. 
pe rlb 


LABOR 


Erection contract* 


ae $6 


00 


Erection gang, extra labor. 106.90 

Total erectior E . $756.90 1.376 
Machine and boiler shops.$659.30 
Carpenter shop 5 69.45 


Mason e.8 es ° 1.4 


Common ik 














ibor Z \ £0.00 
Hauling . ; 6 
Total fabrication and outside 776.55 1.412 
MATERIALS 
struetu steel . $804.44 
ed iron ccc as? Oe 
n and steel plate 487.22 
Its, and clinch 
‘ 175.86 
tructura 2,235.52 4.064 
$6.94 
65.29 
105.14 
15.00 
Lumber rere 7.63 
Tools and sundries 8.92 
Total sundries ies ° 408.92 0.744 
Supervision, city offic: ciel aa 709.73 1.290 
Total cost of stack completed.$4,887.62 8.8S¢ 
*The actual cost to the contractor for 
was $708.2 but the extra work due to 
Plicity of shop errors in fabrication m¢ 
offset the contractor's loss, which is there 
taken account of in the per pound cost 
Of course this is a high cost per pound, but 


the structure is a skeleton, the shop was 
to fabricating work of this kind, and the 
was great difficulty, as 


times heavy enou 


unused 
erection 
ilphur 
drive the 


done under the s 


smoke was at 


zh to 


men to the ground My original estimate of the 
cost was 10 cts. per pound. 
eS 


Flood Prevention Works in dis Piecince of 
Silesia-in Germany; The Maurer Dam.* 


The river valleys in the western part of the 


Province of Silesia, in Germany, long suf- 


have 


fered from periodical floods, and it is not until 
recently that effective measures have been taken 
to moderate their destructiveness. So long as 
the case was left in the hands of the local au- 


thorities, little was accomplished, although each 


recurring flood did than 


greater damage 


to the 


the pre- 


vious one, owing increased development 


of the Province. As the Province of Silesia could 
not well bear the whole cost of the necessary 
flood prevention works, the Prussian State came 


to the assistance 
The Province, 


These 


and is bearing four-fifths of 
iintain 


100, and 


expense. however, is to m 


the works. works were begun in 


ire now nearing completion. 

The Province of Silesia is drained almost en- 
tirely by the River Oder, which runs across it 
in a northwesterly direction The tributaries on 
the right bank flow through a flat, sandy dis 
trict, and are comparatively unimportant; but 


the 
country 


left 


Sudetic 


the 
the 


tributaries on 


hilly 
the 


fertile 
Mountains and 


drain a 
between 


River Oder. These valleys have suffered from 
$2 serious floods since 1507; in the last century 
these were 15, or one on an average of every 8 


years. The situation was aggravated by thé 


*Abstract of an article in the Engineering Sup- 
plement of the London “Times” for Nov. 1, 1911, 
by Mr. D. Halton Thomson 


ict that nearly all these floods took place in the 
ite immer, hen the harvests were ready for 
reaping 

F innua iinf n the mou Lins out 
»> ins., but th immer time extraordinar 
heavy thunderstorms Ke place, in which S ins 
of rain sometimes n 2+ } rs An ex- 
ceptionally destructive flood, caused by a cloud- 


burst in the mour damage 


i July and August, 1S07 At Sagan, where the 
hk r Ode has lr nag rea f 1,048,000 acres 
the ! ne days previous to the flood was 
ab SSO cu. ft. per se On July 29, 1897, the 


flow increased from this amount to 


14,110 cu. ft 


per set which was all the channe ould cari 
n about 24 hours mm th if ne f Ju +1 
the discharge s maximu t 10,550 eu. ft. per 
S¢ Taking the drainage area a 1.640 s n 
this is a normal dry-weather flow W.O4F cu. ft 
per sé e! j. n f f 8.0 cu t 
and a maximum flow f 46.0 t At the head 
of th River Queis the max im intensity 
flood discharge Was SoS ft. per per q 
m from a watershed of 7,f0 res, which 


equivalent to a run-off of ne 
the 


stream, more 


arly 0.6-in. per hr 


In determining 


each 


ost of 


measures for pro 


tection on ittention 


Was given 


the value of the property to be protected than 
to the mean discharge or length of the s m 
The principal works are in mnection with th 
Rivers Oder and Queis. The conditions on these 


two rivers were unfavorable to large reservoirs 
in the mountains, near the headwaters, so a 
series of comparatively small reservoirs were 
placed above the principal towns on the head 
streams, and a large reservoir was placed below 
it a favorable site on the main stream, which 
would protect the whole valley below Thus, on 
the headwaters of the Oder, there have been 
ynstructed five reservoirs, th capacities rang 
ing from 210 to 1,580 million gals. (U. S.), whik 


m the main stream above the 


village of Maurer 





a reservoir, holding 13,200 million gals., is being 
constructed 

This reservoir made by a masonry dam, 197 
ft. high, with a head of water of 153 ft. In order 
» allay the fears of the village population the 
cross-section of the dam was made heavier than 
the usual gravity type by assuming an upward 
pressure at each horizontal joint due to the 
penetration of the water. The dam is built 
on a curved plan, with a radius of 820 ft.: 
it will be 91S ft. long on the crest. The dam 
will contain 327,000 cu. yds. of rubble ma- 
sonry. The upstream face is battered and faced 
With 2S ins. of mecrete, between which and the 
rubble masonry is a 2-in. thickness of rich trass- 


cement mortar For further protection against 
vertical drains ided near the 
which lead into two drainage tun 
the base of the dam. At the foot 
upstream face the junction of the 
and the foundation r overed 
This short time, 


on the 


percolation, ire prov 


upstream face, 


nels into 


built 


of the ma- 


sonry «ck will be e 





with puddle 
the largest 
The 


yperate an 


dam will for a 


nti 





European C nent. 
normal flow of the 


electri 


river will be used to 


generating plant of four tur 


bine units, each designed for a load of 1,500 HP., 
and capable of developing 2,000 HP. under higher 
heads than normal. The electrical works are 


estimated to cost $625,000, and the cost of the 





dam and site will be about $2,000,000. 

Besides the Maurer dam, there are a 123-ft. 
masonry dam on the River Queis, known as the 
Marklissa dam, and sever smaller dams on 
other streams The Marklissa dam was com- 
pleted in 1905 and creates a reservoir of 4,000 
million gals. (U. 8.) capacity. The dams for most 
of the remaining reservoirs are of earth fill. 
These embankments vary in length from 420 ft. to 
%,S00 ft., and store water under heads varying 


from 11 ft. to 57 ft Each is provided with a 


masonry spillway, at the Which a tunnel 


is provided of just sufficient capacity to pass the 
normal flow of the 


stream, so that the 


Much also 


cleaning out and 


regulation 
flow is 


oO automatic. 






f been done in 
the way of 1ightening the 


stream channels and in ling retaining walls 


the The total cost of all the works 
is estimated at $9,500,000 


banks 


ilong 





pneumonia 


education 
specialized 
fortification engineering. 
completion 
the employ of the me- 
engineering firm of Haskins, Davis & Co., 
his earliest 
of gas engines and book-bind- 
junior as- 
Ferranti 


drawings f original Deptford 


designing 





Davis Haskins. 


Thomson-Houston 
Manager Department 
‘onsolidation 


instrument ‘department 


Spanish-American came Mr. 
olunteered 
organized electrical 
made commander, 
protection 
submarine defenses. 


advisory capacity 


ynstruction 
conclusion 
returned to his position with the General Electric 
Schenectady, 
was appointed Manager 
Department of the General Elec- 








work here 
national 
engineer, 
societies institutions. 
American Society of Elec 
American 
the National 
Institute 
associate member of the Military Service 
the Engi- 





organizations in Schenectady and elsewhere 
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Aside from his lectures and scientific papers 
Mr. Haskins was known to the literary world as 
the author of a number of interesting 
From his versatility and wide 
associations he fortunate in 
wide circle of 


short 
stories, business 


was having an un- 
friends and acquaintances, 


be greatly 


usually 


by whom he will missed. 

He leaves a widow and a young son, who were 
with him in Salt Lake City at the time of his 
demise. 


Notes From a Railway Engineer’s Experience 
in West Africa. 


By HILDER DAW, Assoc. M. Can. Soc. C. E. 

The attention of the engineering world is riv- 
eted on the Panama Canal work. The manner in 
which this is conducted deserves the warmest ap- 
probation; and I particularly call your attention 
to the fact that the chief cause of success here 


lies in the perfect sanitary arrangements. With- 
out health man is an incumbrance. Without 
proper food a man dies by inches. Napoleon 


rightly said that an army marches on its stomach 
Experience in the will amply prove the 
truth of this 

To those of us who went to West Africa on rail- 
way work the British Government issued a 
printed agreement appointing the Chief Engineer 
executor, authorized to our 
casses according to his discretion. We were told 
that never- 
theless I would strongly advise all equatorial con- 
course in “First Aid to 


tropics 


our dispose of car- 


medical comforts would be provided; 


tractors to go through a 
the Injured”; then to invest in a case of medi- 
little book by Stanley, the explorer, and 
a clinical thermometer. Of course, 
person should be 


cines, a 
no unqualified 
allowed to administer the medi- 


cines contained in 


advising 
where medical aid may not be 
extraordinary to see little 


remedies 


this case, yet I am 
you to take them 
available It is 
people 
and 


how 


nowadays know of the simplest 
preventatives 
The question of the color of one’s clothes is a 


far more important 


matter than generally imag- 
ined Naturally one would say white would be 
the coolest and best; yet this color is not found 


in nature’s tints in the tropics, the wild animals 
are tawny or grey It is not the heat of the sun 
that causes sunstroke. If it man in 
the stokeholes aboard ship and in foundries would 
be overcome. What 


were every 


does cause sunstrokes is the 
ultra-violet rays of the sun and the best color to 
yellow. Therefore, the 
worker in tropical regions should wear an orange 
yellow shirt and headpiece. 

Trading with the West Coast of Africa was be- 
gun by the French as far back as 1364. The Por- 
tuguese next in 1471 and the British fol- 
lowed in 1551. The inducements which are caus- 
ing railways to be constructed in this part of the 
world are, primarily, the bonuses or contributions 
offered by various mining companies who are pay- 
ing heavily for transportation through the forest, 
it costing $10 to $50 a ton to get supplies from 
Coast Castle to Obouassi, in the interior; 
and secondly, political and military reasons. 

Formerly the route to the 


cut these off is orange 


came 


Cape 


interior of Ashanti 


lay through this Port of Cape Coast Castle. For 


various reasons a new port was desired and the 
Lecondi Here a landing 
through the surf. Formerly lugg 
cargo and passengers were flung upon the beach 
With a high surf running many lost their lives 
Now a landing jetty has been built which 
enables the boats to avoid the dangerous surf. 
You who land at such magnificent harbors as the 
United States and Canada possess, cannot realize 
the difficulties and dangers of making a landing 
on the Gold 

When you arrive on the 


Government chose say. 





was made 


steel 


Coast. 


give you a niekname. The first part of it in- 
dicates the day of your arrival; the other gives 
what, in the eyes of the native, is your character- 
istic. It is very difficult to find out these names, 
but my opinion is that according to those names 
Deaths in West Africa are 
T think that very many are 
caused through administered by the na- 
tives, who are adepts at putting chopped hair and 
elass into your food. One foreman who 
hatred of the natives was dragged 
from camp and crucified upside down. We found 
bitten to death by Dark tales of 
told around the camp fires, but sor- 


you may live or die. 
ascribed to “fever.” 


poison 


ryround 
incurred the 


him ants. 


cruelty are 
rowing relatives hear only of the “fever. 


delivered at the annual 


*Abstract of a paper ‘ itt ; \ 
Society of Engineering 


meeting of the ——— 
Contractors, Jan. 10, 1911. f ; 
'+Managing Director of the Hilder Daw Con- 
struction Co., General Contractors, Montreal, Que.; 
formerly First-Class Government Engineer in the 
British Colonial Service. 





West Coast the natives 


Vol. 66. No. 23. 


‘ 


ress sss 
Caryl Davis Haskins. 

i sudden death 

in our obituary column 

Waltham, 


professional] 


Taking advantage of the 
ready been constructed 
on open cars, we at last arrived at that pla 
Here we were given charge of more native levi« 
so that in our 


railway that has 
as far as Tarkwa, ridir 


forward march into the junel 
across rivers on fallen trees, we were accompani¢ 
by about 2,000 natives, men, women and childre; 

Along the line of march the 
provided test Houses” 
Houses’). After fording 
over steep 


government h 
(usually called “Pes: 
mountain torrents an: 
paths we at last arrived 
impenetrable jungle. Her: 
erected our tent and made a clearin 


climbing 
our destination, the 


we hastily 


of about half an acre The reason for such 
large clearing was the danger from falling tree 
In the depths of the jungle one 


cannot S¢ 
whether or not the surrounding trees are saf. 
Every day and night you hear the roar and eras 
of falling ’ stand helpless in th: 
face of death, unable to see the death-dealin 
timber. On the first day of my arrival at camp 
a tree fell on one of my men and broke his back 
In such cases, if the tree be cutable, we 
get the burial, but sometimes th: 
tree would be of lignum vitae, 4 ft. or so in diame 
ter, so then the dead was left beneath it, 
the driver would 


trees; vet you 


would 
body out for 


whe 


ants end of it in 


make an 


couple of days. 


There is no twilight in the jungle. At fiv: 


night falls upon the camp. <A slight pat 
tering in the trees warns everyone to hurry fo 
shelter; then down comes the nightly 
rain. No tent or palm-thatched 
out the reeking dampness, 
out the rain. 


o'clock 


torrentia 
roof can keep 
Often you cannot keep 
The water drops like a solid sheet 
can read a newspaper by the in 
flashes of lightning. In four months wi 
had 88 ins. of rainfall With an evaporation of 
%-in. per day, it is impossible to keep dry 
or free from 


of glass One 


cessant 


over 
malaria. 
As if by magic, the stars appear, as suddenly 
as the rain had come. In front of the tent a wood 
fire is built, not only for warmth, but to frighten 
away wild animals and 
peering into the jungle, 
you are 


snakes. Sitting by the 
alone and 
startled by the 
from monkeys and 
gaze at the firelight. away from 
the fire; but apparently all o¢her living green 
things come forth. They invade your letter 
in swarms and bite like a thankless child. 


fire, 
with 


shrieks 


shaking 
ague, howls and 
baboons, gathered to 


The snakes glidi 


pad 


I might point out here that there is a very e1 
roneous idea prevalent about wild animals. Un 
less they are hunger driven or have tasted human 
blood, wild animals of the 
anxious to avoid mankind 


jungle are only too 
If driven to bay they 
will, of course, turn on their pursuers to defend 
their lives. Anyone who has lived in solitude fo: 
eight months in the jungle, his only 


companions 
being the rats playing daintily on 


the clay floor 
at night, the gibbering baboons gathered around 
the camp fire for the first night hours, and the 
glittering lizards chasing flies in the day time, 
will hesitate before killing a living creature save 
for food. Those who have dwelt in solitudes real 
ize that “he prayeth best who 
things both great and small.” 

Daylight comes at five o’clock; cold and shiver- 
ing you face the coming day’s work. Breakfast at 
six o’clock and out on the work at seven. Back 
at eleven, you retire from the heat of the day for 
three hours. I do not know what temperature 
we had, as on the first day I hung out the ther- 
mometer, the mercury ran up the tube and 
off the top 

A wind or sirocco, called the Harmattan, begin 
ning in December, for forty days to three months, 
blows from the great Sahara Desert on the north 
fine quantities that day- 
fills the and lungs 
away the natives in droves. It is said 


loveth best all 


blew 


Carrying dust in such 
light is 


sweeping 


obscured, it eves 


that 75% of the native children die from this 
cause alone. 
The work on the cuts and fills is done by work- 


men and workwomen 
When a 
trestle is 


with little baskets on their 
stream 18S 


first built 


heads. crossed a temporary 


bridge or and the fill made 
from this. 

The their work in 
trenches and cuts, have unique opportunities for 
making important mineral discoveries. Near 
of our camps T found cinnabar and mercury in its 
free state We all admit that there is an im- 
mense amount of gold in the West African terri- 
tory. The attention of recently 
been re-attracted to the mines of that section. 

Breaking the bridging the ever 
forward, the with autocratic 
sanitary supervision following with rapid strides, 
will eventually hold in check the Angel of Death 
The country will then become a wonderful rubber 
and cotton-raising province 


contractors, owing to 


one 


speculators has 


trails, waters, 


urging iron horse, 
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The offices of the Engineer- 

Removal of ing News Publishing Co., 
Engineering which have been located in 
0c a ms =e oe _ 
Office. sroudway, since April, 1897, 

have been removed this 

week to the headquarters of the Hill Publishing 
‘o., at 505 Pearl St., close by the new Municipal 


building now under and the Man 


Bridge 


construction 


lattan terminal of the Brooklyn 


——__—___—__ 


The event of greatest im- 


The portance to the country 
Confession of during the past week has 
Guilt by the been without doubt the plea 

MeNamara . , ’ 
eutince. of guilty by the McNamara 


brothers, on trial at Los 
Angeles. It would be difficult to exaggerate the 
extent to which class hatred and anarchistie sen- 
timents have been iroused since the labor 
unions espoused the cause of the accused men 
Millions of workingmen, undoubtedly, have be- 
lieved that the McNamaras were innocent and 


that they were the victims of a 
the 


ing them 


“capitalistic con- 
reputation of 
the 


spiracy’’ to blacken 


identif 


labor 


inions by with 





wholesale 


murder and destruction carried on by the dyna 
miters. 
The confession of guilt made by the accused 


men bring home the truth to 


the ¢ 


court of 


the 
over as no 
That it 


members of 


labor organizations yuntry pos- 


sible evidence in a law could. 


Will arouse them to the necessity of purging 
the labor organizations from such identification 
With crime and anarchy may reasonably be 
hoped It is folly to prophesy, as some ex- 
tremists do, that the revelation of this and sim- 
ilar labor-union conspiracies will work the de- 
struction of the labor union movement Labor 


unions. are here to stay, without doubt. It is 


necessary to public safety that the members of 
the unions shall arouse themselves to the extent 
to which leaders of their organizations have be- 


that 
organizations 


identified with and 
law-abiding 
itself 


There is no 


come crime anarchy so 


the element in these 
may assert 
more harmful or 


than 


dangerous fallacy 
that 
engineered by 


exists 


those 


current to-day the fallacy there 


u “capitalistic conspiracy” 


in charge of “big business” 
of great wealth and 


and joined in by men 


high officials of govern- 


ment, and that the object of this ‘organized 
capitalism” is to reduce laboring men to a condi- 
tion of serfdom 

It is belief in such fallacies that breeds dyna 
miters like the McNamaras, who plead in justi- 
fication of their fiendish crimes that they were 
sacrificing themselves “for a principle.” Such 
bitter enmity of those who work with their 
hands against organized society and against all 
the institutions beneficial to the public at large 
Which that society has created is fraught with 
danger as great as that of civil war 

One can readily understand the vindictive sen 


timents expressed by the Nationa 
Association of Who have 
gaged in Warfare for many years; 
but such vindictive feelings and vindictive words 
make matters instead of better. 


of the “Give us peace 


members of 


Manufacturers been en- 


trade union 


worse 


The ery 
but 


business man is 


there is no more important peace essential to 
business success in every line than peaceful and 
friendly relations between labor and its em 


ployers. 
No 
for 


words of condemnation too 
the Which the McNamaras and 
other dynamiters have been guilty; but the mere 


can be severe 


crimes of 


detection and punishment of these crimes, neces- 


sary as it is, is only the first step toward indus- 
trial peace. That must be sought, as was well 
expressed by Col. Meier, President of the Amer- 
ican Society of Mechanical Engineers, in his ad- 
dress at the annual meeting this week, through 
the cultivation of friendly relations between 
workmen in every walk of life and those by 


whom they are directed and employed 


oe 


Suppose the railway system 
Broader Gage of the United States were to 
Than the Present be constructed anew, with the 
Be Advantageous knowledge and 
for American acquired during the eighty 
Railways? years the railway 
Would it be adopt the 


Would a 


experience 


since era 


began. Wise to present 


standard gage of 4 ft. 8% ins. or some wider 
gage? 

To engineers in the United States the ques 
tion will appear merely an academic one; but 


to Australian engineers it is a question of 
found importance. The new nation which is be- 
ing developed through the federation of the Aus- 
tralian build a 
that work is 
that the long pend- 
gage should be adopted 
for all Australia ought to be settled 
The principal facts bearing on the problem are 


pro- 


colonies is preparing to 
railway; and 


undertaken it is 


trans- 
continental before 
recognized 
ing question as to what 
is standard 


given in a paper by the President of the Vic- 
torian Institute of Engineers printed elsewhere 
in this issue. In round figures Australia has 


4,000 miles of railway of 5 ft. 3 in. gage, nearly 


as great a mileage of the standard 4 ft. Sl 
ins., and 8,600 miles of ° ft. 6 in. gage lines 
agreement that the narrow 


There will be general 
) 


gage of 3 ft. 6 ins. ought not to be perpetuated; 


but whether the standard gage adopted by the 
principal industrial nations of the world ought 
to be chosen for Australia or whether the op- 
portunity should be seized to adopt the. stil 


ins. is 


wider gage of 5 ft. 3 
American 


a question on which 


engineers will hold radically different 


opinions. 


It is true that a number of distinguished en 


gineers have at one time or other expressed the 
opinion that it would have been better had a 
wider gage than the + ft. St ins. been originally 


We doubt, whether such 


informally 


adopted. however, 


opinions, expressed, and as a rule 


the 
be given 


merely result of casual consideration, should 


much weight in sett so great a 


ing 
question 

The argument 
is that it would 


gauge, of course, 


larger rolling 


broader 
the 


the 
permit 


for 
use of 


stock. Twenty years or more ago, it was in 
deed felt that a broader gage would make pus 
sible the radical enlargement of cars and loco 


motives which was recognized to be desirable 


Since that time, however, it ha been found 
possible to build 100.000 Ib. cars and ‘ 
tives of more than 50,000 Ibs. traction force f 
use on railways of present gage It is d fu 
whether any gain in « nomy would be prod 
on even our trunk nes f heaviest ifti y 
the introduction of cars or locomotives irger 
than those which are now possible on the stand 
ard gage. It is even doubtful wheth ve have 
not overshot the mark to some extent in our use 
of large cars, heavy locomotives and ng trains 
There is reason to believe th Si j I Wavs 
ire making a saving in their expenss for mo 
ing trains over the road ind are sing 1 
they save in increased cost of car repair 1d 
in low percentage of car capacity utilized 
paying load. 

It is of course true that our large irs and 
ocomotlives are an important factor 1 reducing 
the cost of long haul freight traffic su doe 
not follow that the much irger cars and ’ 
motives which would be easi Ossible with 
wider gage would effect in ¢ non saving 
taking the country us a whole 

It must be remembered that the problem is 
not what gage would give greatest economy on 
this or that trunk line with an enormous volun 
of traffic to be moved Gains on the trunk lin 
even if they were secured, which is uncert 
might be more than neutralized by the loss 
mn the thousands and ten thousands niles of 
the branch and feeder lines which must ‘ rf 


the same gage as the main line 


It may be well to repeat here the truism that) th 
cost of construction and of maintenance of a rai 
way line does not vary directly with the gage o 
its track In a level country where ind is 1 


light 


narrow 


standard 
built 


expensive. a gage railway for 


rolling stock can be is cheaply as a 
gage 
deep cuts and fills must be made 


road. In rough country, however, where 


and sharp cur 


vature Is necessary for economy, the narrow 


gage has a considerable advantage, even though 
the standard gage rolling stock is no heaviet 
Further, a standard gage road has to make pro 
vision for high capacity loaded cars received 
from trunk line roads, so that an increase of 
the size of rolling stock on trunk lines means 


eventually an additional expense for ri 


struction and maintenance on the 
system. 

therefore, that the railway 
United States 


broader gage for ts 


It seenis to us, 
the 


adopting a 


: ‘ aa} t etif 
perience of would not justi 


Australia in 


railway system than that in use here 


The cost of hauling freight has been 
to such a low figure with the present gage and 
present rolling stock that possibilities for fur- 
ther economies in that direction are we nigh 
exhausted Further reduction in cost of trans- 


portation must be sought in other dit tions than 


nerease in size of cars and trains 

The latest advices from Australia indicate 
that the 4 ft. S%-in. gage will be adopted as 
standard for the new transcontinental line A 


Mr. H. Deane, Consulting Railway En 


Government 





report by 
gineer to the Federal 
on October 11, advising the adoption of the $ ft 


Was presented 


Sl.-in. gage as standard Mr. Deane said 
“That gage is sufficient or ymotives 
nearly four times the power of the heavie on 
motives at present in use in Australia 1 ha 





no hesitation in saying that that gage Is in eve! 
respect capable of fulfilling the requirements f 
Australia for all time to come 

Apart from the merits of the question from U 
engineering and economic point of view, the i f 
\l4-in. gage was fave 1 in the ting | 
iament by New South Wales, whos lines are 
chiefly of that gage; by Queensland whose na 
row gage lines can be changed to the standard 
gage with less expense than to the broader gage 
of 5 ft. 3 ins., and by West Australia, h de 


sires to see the tr 


the earliest day 





are chiefly in Victoria, expense of 
changing gage will fall on the several states, tn 
members from that State were the hief ones to 
irge the adoption of a yroader gage is the 


standard 
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If the merciless hunt goes 
Another 
French Quest for 


on, bacteria will become as 
scarce in France as snakes 
in Ireland 
Nov. 2 we told how Mar- 


the Last Germ 
in City 
Water-Supplies. 


In our issue of 
seilles had concentrated 
filters, hypochlorite, and ozone upon a not over 
large company of germs, mostly harmless at 
that, and had not been content because a few 
straggiers escaped. Now comes Rouen, accord 
to our French contemporary, “Eau et Hy 

and turns ultra-violet rays on a corporal’s 








guard of bacteria that, now and then a day, 
managed to pass the tortuous zooglea-lined chan- 
nels of a multiple battery of Puech-Chabal filters. 
This is the French story, with an occasional 
American sceptical comment thrown in here and 
there, particularly at the end 

The Société Lyonnaise des Eaux et de 
’Eclairage has for some thirty years supplied 
the suburbs of the city of Rouen, France, with 
water from a number of springs rising in the 
hills back of the city. The supply is naturally 
1 very pure one, but the company has taken 
every precaution to preserve this purity to the 
‘ity mains by the most strict control of the 
source and the careful construction of the reser- 
voirs and mains. In fact, in 1905, when a se- 
vere typhoid epidemic was prevalent in and 
around Rouen, not a single case could be traced 
to the suburban supply furnished by this com- 
pany. In spite of this very satisfactory state of 
affairs, the current French craze for absolute 
sterility in water-supplies has led the company 
to undertake a series of experiments looking to- 
ward the treatment of the water by the ultra- 
violet ray apparatus which has been described 
in these columns (Dec. 8, 1910, p. 633; Nov. 2, 
i9ll, p 
similar experiments at Marseilles, France. 

As at Marseilles, the Rouen plant comprised 
first two Puech-Chabal roughing filters for the 





particularly in connection with 


successive preliminary treatment of the water, 
followed by one ultra-violet ray outfit capable 
of sterilizing 25 cu. m. per hour, or 160,000 gals. 
per 24-hour day. This latter outfit contained 
Westinghouse - Cooper - Hewitt mercury - vapor 
lamps, working at 344 amp. and 220 volts, and 
it is estimated that the production of sterilized 
water is one cubic meter per 25 watt-hours, or 
about 10,000 gals. per KW.-hr. 
The accompanying table shows the effect of 
the prefiltration and of the ultra-violet ray 
treatment on the normal water of the supply 
for a period of about five weeks It will be 
noted that the water has a high degree of purity 
in its raw state and that the prefiltration ren- 
lers it aS pure as most engineers consider 
necessary. The additional purification, or rather 
ompl te elimination of bacteria, removes the 
last doubts regarding pollution, but at the ordi- 
nary rates prevalent in this country wou d cost 
from SS to $10 per million gallons for electric 
powe ilone 
TABLE SHOWING I FECT OF PREPILTRA- 
TION AND ULTRA-VIOLET RAYS* ON 
THE WATER-SUPPLY OF ROUEN, FRANCE 
—Bacteria.— ——B. Coli 


per cu. cm. per 100 cu. cm. 
taw Filtered Raw Filtered 








water. water water. water 

. 3 0 0 0 
ers 16 9 20 0 
18 6 30 0 

21 4 20 0 

23 11 5 0 

25 une 14 10 5 

March “1 ; 9 0 5 0 
: ; 9 > 3 0 0 
11 0 10 0 

13 0 20 0 

5 0 20 0 

17 } 25 0 

Ee 0 20 0 

> 4 0 10 0 





"All tests showed complete absence of bacteria 
after passin under the ultra-violet ray 





Is this worth while? Has Rouen and have 
Marseilles and the other French cities which 
are so hard on the trail of the last solitary germ 
in their water-supplies ever approached a like 


state of perfection in all other or any other 
matter affecting the public health? Are their 





milk supplies absolutely free from disease germs 
ind bevond other improvement which would con- 
tribute to the reduction of infant mortality? 


Have these French cities gone to the full pos- 
sible limit in the fight against tuberculosis? Re- 
main there no bad housing conditions properly 
the subject of municipal activity? 

These questions are not lightly asked, as any 
one can see who will study the accompanying 
table. The bacterial content of the raw water 
was low to begin with, at least as regards total 
bacteria. Of the 14 dates given, the filtered water 
showed no bacteria on seven or one-half the days, 
and never more than 14 colonies, while on only 
one day were any coli found in the filtered 
water, and then only 5. What possible justifica- 
tion can there be in going to such heavy ex- 
pense to carry almost absolute perfection to its 
ultimate point? 

ee ee 


Is highway construction an 

Should Engineers established branch of engi- 

or Politicians Be neering work? We had not 

Put ta Contest of hitherto supposed there was 

naa: any doubt concerning this 

question; but in a press re- 

port of the recent “Good Roads” convention at 

Rochester we find Mr. John A. Bensel, State En- 
gineer of New York, quoted as follows: 


It cannot, I think, be claimed that there is as 
vet a sufficient amount of data to place roadbuild- 
ing in a definite class of engineering. Some en- 
gineering work has to be done in connection with 
the work but the lack of definite data to reduce 
it to a science can be understood from an inspec 
tion of the work in the various states, where a 
larger variation could probably not be made, 
even if it was desired to vary for the variations 
itself 

Proper administration of highways may, there- 
fore, be reduced to the proposition of seleeting 
the administrators of known capacity to carry 
on this work and to leave them with as free and 
inhampered control as is possible under the laws 
of the state in which they are working. 

The commission in New York State is still so 
new to the business that it has a critical attitude 
toward everything connected with highway work 
from organization to construction. As an in- 
stance, I might mention probably the most in- 
sisted upon requirement of proper organization 
which you will hear of will be as to the neces- 
sity of taking the matter of highways in its en- 
tirety out of politics. This demand is more gen 
eral among those appointed by the party that has 
secured the least number of votes in the last 
general election, but I wonder what would be 
left to be voted upon if all of the matters that 
are considered from time to time by important 
people as being properly outside of politics were 
removed therefrom 


In other words, if you want to build good 
roads, don’t put the work in charge of an engi- 
neer because engineers haven’t data enough to 
enable them to build good roads better than any- 
body else. Instead “select an administrator of 
known capacity;” and the political way is as 
g00d a way as any to select him. 

Mr. Bensel’s prominence in connection with 
engineering matters makes his remarks above 
quoted nothing less than astonishing. If it is 
really true that engineers are all groping in 
the dark in highway construction, that there is 
“a lack of definite data” on which to base plans 
and specifications, and to enable engineers to 
build with confidence and certainty, then it ,is 
time the public quit spending money on good 
roads construction until it can do so with some 
degree of safety. 

We venture the guess, however, that a good 
many engineers, here and abroad, who have been 
building good roads for the last half century, 
will take issue with Mr. Bensel. Of course, it 
may be said that the development of the auto- 
mobile and of bituminous macadam compositions 
to withstand its wear have revolutionized the 
art of road construction; but so are many other 
branches of engineering being revolutionized by 
epoch-making inventions; and the public in these 
other flelds of engineering finds the services of the 
engineer all the more indispensable. 

It is worth noting in this connection that the 
recent good roads convention at Richmond, Va., 
adopted a resolution to the effect that, “in order 
to secure desired results in road work most 
quickly and most efficiently, both construction 


and maintenance of all public highways shou 
be under direction of experienced highway eng 
neers, and they should be given all authorit 


necessary to justify holding them fully respo: 
sible for the results of their work.” 
poe sas aeecand 





Apropos of our comment 
The Free our issue of Nov. 16 on th 
Bridge Ingineer- 
ing Offer by the 
Office of Public 
Roadie. lic Roads, our esteemed cor 
temporary, the “Engineerin 
Record,” comes to the defense of the Office 
follows: 


“free bridge engineering 


bulletin of the Office of Put 


a 


Acting under the direction of Congress, th 
U. S. Office of Public Roads has been giving fre 
engineering advice ts rural! communities fi 
many years. A. few weeks ago “Engineerin 
News” discovered this fact, and worked itself u 
into such a frenzy over the matter that severa 
editorial columns were needed to tell how badl 
it felt. It is rather late in the day to becom: 
so excited over an established and useful pra: 
tice, particularly as the delegates of 22 states t 
the First American Road Congress have jus 
pussed a resolution commending the Departmen: 
of Agriculture, of which the Office of Publi 
Roads is a part, for its helpful assistance it 
bringing about the betterment of public roads 
This work has been done by just the method 
ouc contemporary so thoroughly misunderstands 
They do not deprive an engineer of any work 
whatever; they bring work to him. The Office ot 
Public Roads deserves the hearty support of all 
engineers, which should be extended particularly 
to its offer to furnish free engineering advice 
as will be apparent when it is understood just 
What this really means. 

Our contemporary then proceeds to explain 
that the “Bulletin” in question was not to b 
taken at its face value, and that it is only in 
tended to 


teach by demonstration what a bridge engineer 


does to earn his fees. The bureau will in 
vestigate the foundation conditions, prepar 
plans and, in special conditions, supervise the 
construction of bridges and culverts. While the 


ofhcials of any county or state may apply for 
such assistance, it is manifest that it can be 
extended with the available funds only to thos: 
places where it will do the most good; that is to 
say, to those places which know nothing about 
engineering but are willing to put up money to 
permit the Department of Agriculture to show 
that its advice is based on demonstrable truths 

The statement of the Director of the Bureau 
himself as to what his offer really meant ap 
pears in our department of ‘‘Letters to the Edi- 
tor’ this week; and the profession at large will 
be interested to read his explanation. 

We give full space to these statements as to 
the good intentions of the Office of Public Roads; 
but we must still express our doubts as to the 
Wisdom or the efficacy of such methods of fos- 
tering the practice of the private engineer. In 
any event, we should have fallen short of ow 
duty had we failed to come to the defense of the 
individual engineer throughout the country 
The many letters of appreciation we have re- 
ceived from engineers who had seen the Bulletin 
ot the Office of Public Roads and who thank us 
for the voice raised in their behalf are sufficient 
recompense for our “frenzy,” as our contemporary 
terms it. 

As to whether our criticism was needed or not, 
we advise any of our readers who may be in 
doubt to obtain a copy of the Bulletin referred 
to and judge for themselves. 

The time to keep the camel from bursting into 
the tent is when he first sticks his nose under, 
is the moral of a well-known old story. How- 
ever excellent the intentions of the present head 
of the Office of Public Roads, the furnishing of 
free engineering work establishes a dangerous 
precedent. 

Engineering News has been and is a strong 
supporter of proper activities by the Federal 
Sureaus at Washington; but whenever and 
Wherever engineers in private practice find their 
business interfered with by the unfair competi- 
tion of any Government bureau, they may be 
assured that the columns of Engineering News 
at least, will be prompt to voice a statement of 
any just grievance 
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he Control of the Lower Colorado River: 
What Methods Should Be Adopted? 


In April and May last, the United States Gov- 


nment spent some S900,000 under direction of 
J. A. Ockerson, M. Am. Soc. C. E., an en- 
neer of long experience and high reputation, 


the attempt to restore the 


ver to its old bed and avert 


Colorado 
the danger to the 


Lower 


iperial 


Valley in lower California of another 
eak of the river into the Salton Sea. The at- 
mpt Was a failure and the newspapers of that 


lion for weeks and months were teeming 
th articles condemning the engineer 
nd the 
There can be no 
igineering work do 


gineering profession. At 


in charge 
methods employed 
doubt that such failures of 
harm to the 


the public, 


serious whole 


best par- 


ilarly in the West, is inclined to distrust the 
jucated and trained engineer and to place its 
liance rather on the man who has practical 


experience only. 
It was through 


practical men” 


misplaced confidence in such 


and disregard of the warnings of 
engineers that the original break of 


channel to the 


the Colorado 


River from its 


Salton Sea was 
rought about. Under these circumstances, the 
failure of last spring’s attempt to turn the 


‘olorado 


channel 
prestige of the 


back to its old Was a serious 


ow to the engineering 


Southwest. 


pro- 
fession all through the 
It seemed to us, therefore, 
mrtant that the facts regarding 
ist spring should be put on 


portant for the 


exceedingly im- 
this work of 
record It was im- 
public to know whether the fail- 

ire Was due to mistaken methods of prosecuting 
the work or Whether the conditions such 
make 
Within the range of 
the fault of the 


work, or 


were 
is to success methods 
practice Was 
charge of the 
was the engineering profession 
task? 

than this, it Was important to the en- 
gineering profession to know the facts. One fail- 
ire teaches more useful lessons to the profession 
than fifty 
information on 


impossible by any 
engineering 
engineer in 
unequal 
» such a 
Further 


successes. We have none too much 
record as to the best methods 
for regulating rivers flowing through an alluvial 
delta. Here hundred thousand dol- 
ars worth of engineering work swallowed up by 
the river it was intended to control within a few 
weeks after the work had done. 
Such a phenomena! failure is as important to 
the profession breakdown of a bridge or 
i dam or the explosion of a steam boiler. 

We therefore set the task of finding an 
engineer competent to undertake the task of pre- 
paring an unbiased and report upon 
the work We consider it fortunate 


Was several 


days or been 


as the 


about 


accurate 
in question, 
were able to secure the 
Cory to make investiga- 
prepare an article for our columns. 

As most of 


for our readers that we 
consent of Mr. H. T. 
tions and 
our readers will remember, Mr. 
Cory was the engineer under whose direction, in 


1906, the breach was closed in the Colorado River 


banks and the flow into the Salton Sea was 
stopped in the nick of time to save the entire 
Imperial Valley from eventual flooding and de- 


struction The method which was originated on 


that work, under Mr. Cory’s direction (dumping 
rock from trestles carried across the channel to 
he closed), has since been successfully used in 
other locations, notably on the closure of the 
west channel of the Chagres River at the Gatun 


dam site. 


Mr. Cory’s experience and reputation and his 
familiarity with the entire situation in the Colo- 
rado delta, him to speak with high 
iuthority. In addition it said that Mr. 
longer connected with the Southern 
Pacific Co., but is engaged in private practice as 
a Consulting Engineer with offices in San Fran- 
therefore in position to report as 
an impartial observer upon the work attempted 
under Mr. Ockerson’s direction last spring. 

We should add in addition that it with 
difficulty that we induced Mr. Cory to undertake 
the investigation and report. He was at the 
preparing a paper for the American So- 
ciety of Civil Engineers (which 
presented at the meeting of the San Francisco 
of the Society on Oct. 20), and he 


enables 
may be 
Cory is no 


cisco. He was 


was 


time 


has since been 


members 


argued that if his 


that 


statements published 
Col. and his 
friends could have ample opportunity to criticise 
or controvert anything which 

In reply, however, we 


were 
through channel, Ockerson 
said. 
upon Mr. 


might be 


urged Cory 


that the facts ought to be spread before the pub 


lic in defense of the engineering profession and 
its ability to successfully accomplish even such 
ditlicult tasks as the control of the lower Colo- 
rado River. Further, we proposed that Cel 
Ockerson be given an advance proof of Mr. Cory’s 
report when prepared, with an opportunity to 
make reply in the same issue. With this latter 


stipulation, Mr. Cory consented to make the in- 


vestigation and prepare the report which appears 


elsewhere in this issue 

We have given this much detail concerning 
the origin of the article which appears in this 
issue in order that our readers may Clearly 


understand that Mr. Cory is not only an observer 
whose competence it 
anywhere for 
prepared the 


and 


would be difficult 


task, but 


to equal 
that he 


solicitation 


this particular 


article at our urgent 
wholly 

As for the 
it and Col. 


own 


without prejudice or bias. 
article itself, oun 


Ockerson's 


readers can study 


reply and can form their 


conclusions, We may, however, venture 


here to present a brief summary of the situation 
from our study of the two reports 
Col. Ockerson rests his defense of his methods 
on the ground that if he had been 
plete his line of 
son, the flow of the river would have been turned 
down the old channel and 
out so that no serious 


as we see it 


able to com- 
levee during the low water sea- 
would have scoured it 
flow of water would have 


been brought against the new levees. To us this 


seems inconclusive. From data at hand regard- 
ing the sudden flood rises which come down the 


Colorado, who can be at all that the 


channel below would scour out more rapidly than 


certain 


the flood could rise? 

Since no one can possibly be certain on this 
point, it would appear evident that any levee 
built to confine the river should be so designed 


as to prevent destructive flow along its base. If 


this can take place at any point, the photographs 
which appear in 


this issue (and which are testi- 


mony that cannot be controverted) indicate that 
breaching is certain. 

Mr. Ockerson, himself, admits that there was 
lack of proper brush protection, and that the 


and he states 
part of his plan; but 
part of the original 
make His stated 
matter of maintenance 
coming under the 
appropriation or the 

But this red 


levee was breached in consequence, 
that such protection 
why it was not 
struction he does not 
that “the 
interpreted as not 

of the 

Mexico.”’ 


was 
made con- 
clear. 
reason is was 
authority 
negotiations with 
surely 


prevent so 


tape restriction 
constructing the 
gravel blanketing or otherwise as 
to be able to endure flow against its base If 
that were the case, the work had better 
been abandoned before it was begun. 

A word may be proper as to the 
work not washed away. Mr. 
some $50,000. Mr. Ockerson at 
The difference arises from the 
Ockerson that the which he con- 
structed repaired and strengthened so 
that the yardage of earth still remaining in it can 
But if, as Mr. Cory states, there is a 
channel eroded along this levee by the floods of 
spring, to attempt to reconstruct this 
would appear to be only throwing good 
after bad 

And this 


should not 
originally, by 


levee 


have 


value of the 
this at 
some $350,000 
fact that Mr 


Cory sets 


assumes levee 


can be 
be saved. 
last levee 
money 
brings us to what is really the most 
important question: what should be the next 
taken to give permanent protection to the 
important interests involved? It under 
stood clearly that the Federal Government alone 
has the The ten thousand 
dents and owners of farms and homes in the Im- 


step 
must be 


resi- 


power to act. 


perial Valley are absolutely helpless, for the 
work must be done in Mexico. Not less than 
$25,000,000 of property are at stake and land 


which will some day be worth several times that 
sum may be forever ruined if and far- 
sighted methods are not adopted at the present 


wise 


time. The situation is so grave that mistakes 
cannot possibly be afforded That serious dis- 
aster did not result from the failure of last 


spring’s work was due only to good luck. The 
Colorado River floods happened to be not as 
high as usual tlad such a flow come down the 
river as has been recorded at times in the past 
there might have been a different story to tell 

All who know the circumstances wi igree, we 
are sure, that no time should be lost in effecting 
a permanent control of the lower Colorado, s¢ 
that the wonderfully fertile inds beside it may 
be made available for future farms and homes 
That it is well within the resources of engineer 
ing to do this, we confidently believe it the 
failure of the plans of last spring, we say wit 
regret, impels us to the belief that a radica 
change should be made in the methods of car 
rying on the work 

We regret that we have een unable to o 


tain for publication in 
port of the 


River work 


this 
Board of Engineers on the Co 


Which was made to Secretary Fisher 


on June 7 last. This will be made public, we 
understand, by President Taft in connection 
with a special message to Congress 

Whatever the contents of that report, how- 
ever, we believe that the critical stud of the 


Colorado River situation made by Mr. Cory is a 
valuable and 


the subject 


most 
and cannot fail to be taken into ac- 


count by the Governme 





further procedure 





LETTERS TO THE EDITOR. 


The Offer of Free a Bridge Engineering by 
the Office of Public Roads. 


Sir Your editorial of Nov 16, entitled \ 
Offer of Free Highway Bridge Engineering 
Work by Federal Bureau,” relating to Bulletin 


39 of the-Office of 
way Bridge and 
my attention. 


Publie Roads, entitled “High- 


Culverts,” has 


I am greatly surprised at the 


by your journal in regard to this bulletin and 


shows an 


its object, for it 


of the work of the Office of Public Re 

work is almost entirely of an edu tion and 
experimental natur It is not, nor has it ever 
been, the policy of this Office to enter into com- 
petition with private engineers in road or bridge 
construction It is, on the other hand, one f 
its purposes to encourage in every practicable 





way the employment of competent engineers or 
all highway and bridge work 

Much stress is laid in your editorial on the 
fact that no limitation is placed in the offer 
made to assist in bridge work The clause, 
“such other information and assistance as may 
be practical in the individual case,” was placed 
in the fourth paragraph on page 21 of the bulle- 
tin for the purpose of placing proy limitations 
upon the work which can be ken by this 





Office. 


The bulletin is not written for engineers, Dut 





to make the public see the necessity for em- 
ployving engineers On page 7 of the bulletin, 
th first recommendation made is “that the ser- 
vices of a capable engineer should be secured 
The bridge and culvert work which this Office 
proposes to do, and upon which it is now en- 
gaged, is wholly of an educational and experi 
mental nature, and follows the identical polis 
pursued for the past twelve or thirteen years in 
its objeect-lesson road work This Office has 
sent out engineers all over the country building 
object-lesson roads, and it started t a time 
when the term “highway engineer” was hardly 
known. As a result of this work, a large num- 
ber of engineers have found permanent positions, 
which never before existed, in both state and 
county road work, and a consulting practice Is 
developing At the present time, few engineers 
ire employed or ever consulted in regard to the 
construction of rural bridges or culverts They 
are largely built by the local road supervisor 
or carpenter, and very frequently are a menace 
to life and property At best, many of the more 
important bridges are erected by bridge com- 
panies, the plans and specifications for whict 
are reviewed only by the county commissioners 


I give the following as examples of what our 


work on bridges is accomplishing 

In the fall of 1910, an engineer from this Office 
built three concrete culverts in Marlboro Count 
= <£ They were the first concrete highway cul- 
verts built in this county As a result of this 
work, the taxpayers art at present insisting 


upon the emplovment of a resident engineer t 
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the construction of concrete culverts 
the county, as well as to survey and 
the construction of their roads. Dur- 
sent season, two counties—Dillon and 
ch are adjacent to Marlboro County, 
de pplication for a bridge engineer from this 
Offices An engineer was sent, and constructed 
two nerete culverts in one of these counties, 
which were also the first to be built there AS a 
sunty has employed an engineer to 
i ntend the building of tive more concrete 
lvert In Dillon County, a representative of 
his Office also built the first two concrete cul- 
verts, With the result that the county has em- 
ed n engineer, and, we are informed, has 
cle i contract with him for three years to 
superintend their road construction and to con- 
tinue the construction of concrete culverts) on 
ts public roads It is known to be a fact that 
the officials in the last named county were op- 
posed to hiring an engineer to take charge of 
their work before the visit of our engineer last 
July 
1 could cit i large number of instances simi- 
lar to those given above, as a result of our ob- 
iect lesson work This bridge engineering work 
wus undertaken after much consideration, and on 
the advice of some of our most prominent engi- 
neers, and for the Engineering News to take the 
stand that this Office is trying to destroy the en- 





neering profession is preposterous 

The work of the Department of Agriculture is 
designed to serve the entire public, but, in this 
ise, it happens that the engineer is the chief 
beneficiary It would be equally fair for a medi- 
eal journal to assume that the Bureau of Public 
Health is destroying the medical profession by 


disseminating information 


tending to the preven- 
tion of disease 
L. W. 


Am 


Page, 


Director, Soc. C. E 


Office of 
Washington, 


Public Roads, M 
Nov. 27, 1911 


{We feel sure that many engineers throughout 
the country will be relieved to learn that, not- 
withstanding the offer made in the Bulletin re- 


ferred, to the Office of 
tend to compete 
tice. It is 


Public Roads does not in- 


with engineers in private prac- 
fair conclusion, from the 
that if an engineer finds work 
might him being offered to the 
appeal to that organization would be 
sufficient to induce it to withdraw its offer in 
the particular Ed.] 


perhaps a 
above statement, 
Which come to 


Office, an 


ease. 


Novy 16 
the action of 
offering the 
charge, to 


Sir: In Engineering News of 
an article 


LC. S 


appeared 
the 


ser- 


Sharply criticising 
Oftiee of Public 
engineers, 


Roads in 


vices of its without local 


officials contemplating the erection of highway 
bridges 

I have read and re-read this article, ana still 
the wonder has grown, that so curiously archaic 
i bit of reactionism could have found expression 
in a journal so broad-minded as Engineering 
News 

You suggest that the engineers of the country 
should “individually and through their profes- 
sional organizations, protest to the Bureau In 


and to their representatives in Congress 


question 


against the “unfair competition” of the Roads 
Office 

As effectually and as dignifiedly might they 
protest against the auction of the Geological Sur- 
vey, in furnishing, retail, at a nickel each, topo- 
graphic maps which, under the auspices of “the 


individual engineers who are now struggling to 


make a living by independent practice,” could 
hardly be produced at five dollars each, if at all. 
As sagaciously might they protest against the ac- 
tion of the American Bridge Company in giving 


employment to hundreds of against 
the Reclamation Service and the Bureau of Stand- 
Mines for and 


their services to manufacturers and min- 


engineers, or 


ards and of employing engineers 


offering 


ers As well protest against Engineering News, 
which, by its skill in organizing the labor of 
salaried engineers and the needs of advertisers, 
vives us, each week, for a dime, what no strug- 
vling privateer could give us at any price. 


‘The public, you say, “is awakening 


tree 


anew to 
competition’; but the fun- 
free 


the advantages ol 


damental principle of competition demands 


that work be done by that agency which, all 
thines considered, can do it cheapest and best, 
ind (if that agency proves’ to be the Roads 
Office) that the struggling private engineer 
recognize the inevitable and turn it to his own 
advantage by taking service in the governmental 
organization of engineers For him to protest 
‘zainst governmental or other competition would 
be simply to proclaim that he finds himself out- 


classed, 


ficial 


and that he can be 
suppression of 
You ask what 


saved arti- 
competition 
chance the struggling individual 
engineer has “against such a competition” as that 
of the Roads Office The question is its 
answer He has no chance; the 
better equipped, and “free competition” 
demands that it have the work Thus 
is our competitive “system” working its own elim- 
The anization 
erushes the weaker organization and the individ- 
ual, with the result that the public better 
service Happily, in this case, the stronger com- 
petitor is a beneficent and the weaker will 
do well to cease trom a vain struggle and adjust 
himself to the irresistible current of events. 
You ask: “What incentive have the students of 
engineering to continue their work and seek en- 
trance to the profession if the best prospect held 
out to them is employment in a Government Bur- 


only by 


own 





because Roads 


Office is 
therefore 
nation. 


stronger ors absorbs or 





gets 


one, 


eau?” They have the same incentive as have the 
cadets at West Point and at Annapolis, and one of 
these days we shall see governmental schools of 
civil (non-military) engineering, whose students 
will be not only prepared, but destined, for “em- 
ployment in a Government Bureau,” and whose 
scholarships will be prized as are those in our 
present military and naval schools. If our pres- 
ent engineering schools could guarantee ‘“em- 


ployment in a 
sured 


Government 
and 


Bureau,” with its as- 


income tenure and its freedom from 
office and other expenses, the flood of applicants 
for admission to such schools would greatly in- 
crease. In the next preceding article you com- 


mend the Brooklyn Engineers’ Club for “passing 
a resolution that Governor Dix select an 
engineer for appointment when the next 
occurs in the Pubiie Service Commission of 
York City”; i. e., virtually for 
Government Bureau.” 

Your protest 
Government 


asking 
Vacancy 
New 
“employment in a 


is directed against 
Bureau to 


services of engineers, 


the effort of a 
create a market for the 
who might well be glad to 
a Situation where they are “now strug- 
living by independent practice,” 
for one in which the “living” would be guaranteed 
by their fellow-citizens and where the 
only “struggle” required would be the struggle 
to excel in their work. 


exchange 


gling to make a 


90,000,000 


You ask: “And if the Government undertakes 
to do bridge engineering work free, wny not 
other kinds of engineering work? Why not free 


sewerage plans for cities 
free bridge plans? 


furnish 


and towns as well as 
Why may not the Government 
gratis to build systems of 
water supply, electric lighting and power plants, 
public buildings for towns and cities?” 

You reason why such work should 
not be so organized, and there seems to be none, 
except that we have not yet advanced quite far 
enough along the road from individualism 
(Savagery) to civilization, to appreciate the emi- 
nent propriety of such action, which would ad- 
vance the welfare and the status of the engineer- 
ing profession, as well as those of the nation. 

You say that Engineering News “has been out- 
spoken in its support of such work by the Federal 
Government as it has been found necessary for it 
to undertake for the general welfare,” but 
“equally outspoken in opposition to any unneces- 
sary centralization in governmental functions.” 

By whom and how is the “necessity” of such 
concentration, in any given to be deter- 
mined, if not by experience, if not by such enter- 
prises as this of the Roads Office? In how many 

when the Government has undertaken a 
function, not the undertaking at first 
been opposed as unnecessary or unjust, and after- 
ward acknowledged as of the highest 
and beneficence? 

The Post Office has put some struggling cour- 
iers out but no one would now think 
Is the carrying of our 
properly a governmental func- 
design construction of our 


engineers 


Suggest no 


case, 


eases, 
new has 


necessity 


of business; 
the 
more 
the 


of reversing 
letters 
tion 


process. 
any 
than and 
bridges? 

In your Nov. 9, 
one-sided attempt to show 
the government of 
comparing the New York tax rate with those of 
other cities without making similar comparison 
between the corresponding results, you very prop- 
“We submit that the figures cited, with- 


issue of commenting upon a 
“ignorance, waste and 


graft” in New York City by 


erly say: 


out supporting and explanatory statements, have 
little significance. A mere increase in a city tax 
rate is no proof of—anything, except that the 
rate has increased. The significant thing is the 


causes or objects of the increase and the returns 
from increased expenditures.” 
Similarly, your statement that the action of the 
Roads Office “would mean an annual expenditure 
by the Office running into millions of dollars,” 
means nothing—except that the 90,000,000 people 


received 


of the United States will be taxed possibly an 


ditional cent or two apiece. In this case, as 
the other, “the significant thing is—the 
turns received from increased expenditure.” 


cidentally protesting 
to remember that 
distributed chietly 


the engineers may do w 
the “millions of dollars” will 
among members of their oy 
profession. 
You point 
work, to be 


new 


out that a large proportion of t 
the Roads Office, under ¢ 
will be unprofitable to t 
doubtless, is the work of 
of the letters whi: 
part of the Union and to soi 
foreign countries, for two cents euch. Henee t 
occasional deficit in the Post Office accounts. B 
here is just the overwhelming advantage of goy 
ernmental with all its admitted lack 
“enterprise” ) that of private carriers, wl 
rates as to secure, not the 
the large, but th 
profit: to The advantage 
to the nation, of a uniform rate on letters, vast 
outweighs the deficit, of a 
for which the Post 
up to and indignation. 
Vantage, to the community, of 


done by 
arrangement, 
Government So, 

Post Office on the 
it carries to every 


majority 


service 
over 
their 

benefit to 
maxXimum 


so adjust max! 
mum country at 


themselves. 


few pennies per capit 


Office is now and then hel 
Similarly, the ad 
well designed an 


well executed bridges everywhere, would far out 


scorn 


weigh any resulting balance on the wrong sid 
of the Roads Office’s ledger. 


Remarking upon the fact 
per limit set as to the 
Office will undertake,” 


a city, proposing to 


that 
size of 


“there is no up 
structure, which tl} 
you ask: “Why should no 
build a steel or concret: 
bridge at a cost of a hundred thousand or a mil 
lion dollars, take advantage of 

I do not know. Do you? 

You say that, if anyone holds the idea that th: 
bridge construction work of the whol: 
Unitgd States ought to be all concentrated in 
directed from Washington, “the burden of proot 
is upon him to convince the public.” 


this free offer? 


highway 


I 
ane 


It is not easy to “convince the public” of the 
merits of a proposition to which it hus not yet 
become accustomed; but I may submit that (ex 


cept by crooks and by unsuccessful competitors) 
it has not been found inexpedient that the reclam- 
ation business, the letter-carrying 
Standardizing business, the 
house the coining 
and food inspection business, 
businesses, of the whole United States, are 
centrated in and directed from Washington. 

You admit that highway bridge design and con- 
struction may be taken over by 


business, the 

and light- 
business, the drug 
many othe 


harbor 
business, 


and 


con 


State authorities 


without justifying indignant protest from strug- 
gling individual engineers How can you consis- 


tently admit this? Surely the persistent struggler 
cannot be expected to enjoy ruin at the hands of 


his State Government any better than at 


those ot 
his National Government. 

It must be remembered, too, that, thanks to the 
railroad, the telegraph and the 
United States is now no larger 
of our separate States, a 


more 


telephone, the 
than were 
generation o1 


many 
two ago 
impropriety, in managing the 
highway bridges of the country from Washington 
today, than there was in New York's 
and highways fifty years 


There is no 


managing 
canals from Albany, 


Ago, 


You say that “The achievements of American 
engineers in bridge design and _ construction 
would never have been recorded under any cen- 
tral bureaucratic organization.” Quite true. If 


the United States, as a whole, had undertaken the 


design, construction and erection of the Quebe: 
bridge, under a “central bureaucratic organiza- 


tion,” as it 
the Panama 
would almost 

Nowhere 
from 


has now undertaken 
eanal, the Quebec 
certainly have 


the 


the building of 
“achievement 
resulted differently 
inevitable trend of 
individual to corporate and governmental 
management, stand out strikingly than it 
the columns of Engineering News, and almost in- 


does things. 


more 


variably the News has shown its recognition of 
this trend and its appreciation of its beneficial 
results. It is therefore all the more surprising 
that the News, in this instance, should plant it 
self in opposition to the advancing tide, and in- 
vite the independent engineer to commit profes- 


sional hari-Kari by clamoring for the forcible sup 
pression of a competitor because it can do his 
work better and cheaper than he. 

John C. Trautwine, Jr 
Philadelphia, Nov. 29, 1911. 
writing as above, I have seen you: 
issue of this date, in which your position is unan- 
imously commended, and so warmly and by such 
authorities, that, at first sight, might well 
hesitate to dissent. But, scratch the surface, and 
the motive of each of these communications ap- 
pears in a Quixotic desire to defend the obsoles- 
cent against the modern and efficient, a 


257 S. 4th St., 
P. S. Since 


one 


desire 


December 7, 1911. 
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esulting in “clamor for the forcible suppression 


i competing institution which can do our work 
etter and cheaper than we.’ This is the key- 
te of all the communications Not one of them 


eems to consider the public welfare worth men- 
oning 

Like your article, these protests are their own 
efutation; for they show that the competition in 
uestion is feared—in other words, needed—and 


herefore fait 


John C 
1911 


Trautwine, Jr 
Vhiladelphia, 
[We will meet out 

ground. If it can be 


Nov. 30, 


correspondent on his own 


shown that a Federal Goy- 


ernment bureau can do better and more economi- 
ally the work of highway bridge engineering the 
ountry over that it can be done by State organi- 


ttions or by independent engineers, then in the 


public interest, it may properly be argued that the 


rk should be so concentrated jut the nation’s 


experience for the past quarter century in the 
operation of combinations and consolidation and 
n large scale Operation have shown the weak- 


hess as 
Where 
t has 


well as the strength of 
the chief element in 
demonstrated that the 
worker can beat the huge 


centralization. 
brains are 


success, 


been amply inde- 
combination 
provided the 


to unfair competition. 


pendent 


n the race of competition, com- 


ination does not resort 


Mr. Trautwine says 


hy whom and how is the “necessity” of such 
micentration, in any given case to be determined, 
if not by experience, if not by 


s this of the Roads Office? 

We ask in reply, what would the success of the 
Roads Office enterprise prove except that a con- 
cern with all its expenses paid by the taxpayers’ 


such enterprises 


money could beat in competition the man who 
has his living to make? 
If the Roads Office proposes to demonstrate 


that it really is able by “survival of the fittest” 
to do better and cheaper bridge engineering than 
the private engineer can do, it should charge to 
the clients the actual cost of the work, 
the traveling expenses of its engineers 
Washington to build 


culverts, all the way 


including 
sent out 
from bridges 


Maine to Cali- 


highway 


and from 


fornia Even then the competition would be un- 
fair, for the Government would furnish prestige 
ind capital which the private engineer has to 


gather for himself; yet we believe the red 


ind inefficiency of any such huge organization as 


tape 


Mr. Trautwine has in mind, wouid enable the 
private engineer to more than hold his own in 
competition with it. 

In view of the importance of the issue which 


Mr. Trautwine 
to indicate that 
authority 


raises, we venture a further word 
this comment is made with some 
knowledge. Twenty-two 
igo, when the trust organization 
and beginning to attract 
wide attention, the writer published a book deal- 
ing with and the tenden- 
toward their creation. He was among the first 
in detail the forces which were tend- 
that which Mr. Traut- 


Wine predicts. He has closely followed the prog- 


and years 
movement for 
consolidation was 
monopolies economic 
cies 


to point out 


ing toward centralization 


events since that time and while on the 


ress of 


one hand he is a firm believer in the establish- 
ment of monopoly under Government control in 
many fields, such as municipal public control in 


advocate of 
and the benefits of in- 
dividual initiative in every occupation where con- 
ditions permit 

Most emphatically 
work of the 
branches, 


stitutions, he is also a strong pre- 


serving free competition 
this to be done. 

that in the 
profession in all its 
should be kept open for 
and and initiative 
work. An inevitable drawback 
work, be it 
Governmental 


does he believe 
engineering 
a wide door 
the man with ability 


individual 


energy 
to do 
under a 
control, is 


to all large organization 


corporation or under 
the stifling of 
portant to the public that we 


in the engineering 


more im 
develop great men 

than that engi- 
neering work should be done in the cheapest way 

And until Government engineering work in this 
country is put entirely different plane 
as regards compensation, tenure of position and 


personality. It is even 


profession 


upon an 


there is 
preeious little inducement for able and ambitious 


recognition for meritorious achievement, 


young men to look forward to it as a life career 


~munities on 


Finally, we may that Mr. 


reply to 


suggest 


illuminating 


Trautwine’s 
Mr. 


made 


letter is an Page’s 


above, since it shows the upon 


Impression 


the mind of an engineer by the terms of the 


offer published by the Office of Public Roads, 
and shows directly where it would lead if it were 
taken at its face value.—Ed.] 

Sin 1 have read with a good deal of interest 


both editorial on Bulletin No. 39 
the Office of Public and the 
issue of November 30, by 
Now | have taken and read your 
continuously ISSO, and have 
1875, and believe you are 
erally right in the position you take on engineer- 
ing questions; but in this particular case I do not 


your issued by 


Roads, comments 


thereon In youl various 


correspondents 
Valuable 


since 


papel 


the issues back to gyen- 






think so. 


I think you have entirely misjudged the purpose 


of the Public Roads Department, as expressed 
in their bulletin, and sounded an alarm that is 
entirely uncalled for. I do not believe it is, on 
ever has been, their purpose or policy to enter 


into competition with individual engineers or en- 
firms. If I understand the matter 
has been their uniform and consistent 
encourage the employment of compe- 


work, and when I read 


Sineering 
rectly, it 
policy to 


cor- 


tent engineers on highway 
the above bulletin months 
Was their purpose to 
communities to deal intelligently 
way bridge culvert work 
The officials of a great many of our 


some since, 1 sup- 


posed it rural 


with their high- 


encouraye 


and 
rural com- 
involved in 
engineer 


account of the 
consultation, will not ana 
owing to their ignorance in such matters, not 
knewing anything about the relation between the 
loads which come upon a bridge and the result- 
ing strains in its members they are the dupes of 


expense 
employ an 


irresponsible bridge building concerns who put 
up structures that are often incapable of sus- 


taining modern traffic and particularly the mod- 
ern steam roller. 

Some of them are so weak 
failed under the weight of a 
goods, 

Many of 
about 


that they have 


three-horse load of 


officials do not know 
such matters to see the need of any 


these enough 
kind 
engineer in the design of such structures 
If they are told by the agents that the bridges 
ure of steel, if they look well, if they have a 
place to attach a name plate whereon the names 


of an 


of these officials may appear, and especially if 
the bridges are cheap, they at once appeal to 
them and they have no use for what seems to 
them as a high priced engineer any more than 
they have for a surveyor to make a survey or 
plan of their land when they purchase a farm 
and are ready to accept a description based upon 
a magnetic meridian survey made fifty or a 
hundred years ago nobody knows when, or one 


bounded on Mr. So and So's land. 

The bridge engineers have had a chance or 
whack at this kind of work for the last 30 years 
and so far as my knowledge goes they have not 
found it a very fertile field for their efforts. As 
I understand it, the purpose of this move on the 
part of the Public Department is to in- 
struct rural communities in reference to the im- 
portance of considering and managing such mat- 
ters on a _ scientific that they expect to 
labor in fields where engineering services are at 


Roads 


basis, 
present not much employed and in 
undercurrent of 
employment of an 
communities, if 
the services of 


places where 
there is an 
able to the 


Such 


sentiment unfavor- 
engineer 

think they can get 
a reliable adviser for nothing may 
to employ him and thus gradually to 
need of employing competent men in all 
That there is need of thousands of 
better bridges and culverts in our country places 
all I think will admit, and I believe that the re- 
sult of this effort on the part of the Public Roads 
Department will be to create more work for pro- 


they 


be induced 
see the 


such cases. 


fessional engineers rather than less. 
The object lesson work of this department, 


in my judgment, has been of great value in stim- 
ulating rural communities to improve their high- 
that a good many en- 
employment as a result ] 
who are finding such em- 
will be the same 


ways and I have supposed 


gineers were finding 
know of some certainly 
ployment and think the result 
in this new line of effort. 

It seems to me your position in this matter as 
indicated by your article is a good deal like that 
of the early operatives in our cotton and woolen 
mills when they looked with dismay upon and 
resisted the introduction of modern machinery, 
thinking its use would put them out of business 


History shows us that this was not the ultimate 


result. The present corps of bridge experts con- 
nected with the Public Roads Office cannot with 


all their other work, do very much towards sup 


plying the work needed in this direction nd if 
they should even begin to do what our article 
seems to assume that they are going tod tiie 
must employ the services of a good many bridge 
ind culvert engineers 

Their work has been almost wholly of an edu 
ational character and experimental, and in a 
large measure supplemental to that of our edu 
cational institutions 1 understand that the 
ire now carrying on a series of tests relating 


bridge and culvert work which will be of general 


Value to bridge engineers and road builders 
Many rural officials think that they can build 
short span bridges and culverts in any old way 
and oftentimes in ways that have little perma 
nency in respect to efficiency or durability, and 
Structures which frequently Cost more even in a 
short time than a properly designed and built 
one would have done. 

If the above Department can give our rural 


communities any light on such matters that they 
will accept and follow, it seems to me th 
to be allowed and encouraged to do it, 








*y Ought 
and that 


the engineering will profit 


profession as a whole 


way. 
November 30, a 


by it tinancially and in every 
In your 


under the title of 


issue of correspondent 
“Roads Engineer” refers to 
und quotes from a poster i Elkton, Md., 
and that “The United Road Com- 
mission will make the survey free of cost and 
tive the : 


ued it 





Saying States 


services of an engineer to superintend 
The infer 


ence is that our friend regards this as a trespass 


the construction of a good road, ete.” 


upon the rights and prerogatives of our profes- 
sion 

I do not think so, on the other hand, in all 
probability, if something of this kind were not 
done that community would not do anything in 
the way of improving their roads So far the 
efforts of the United States Roads Commission 
in the above direction have been limited to the 


construction of sections a few hundred feet in 
length and in a very limited number of locali- 
ties. 

Our friend the “Roads Engineer in the same 


issue makes the inquiry, “Where is ali this free 
help idea lead to?’ lI would answer 
to more work for him, if he understands his busi- 


going to 


ness and keeps up with the times and his pro- 
fession. 

I have taught the subject of highway con- 
struction for the last 30 years, am much inter- 
ested in it and have had some practical experi- 


ence in that particular 
lI have read the 


line, and as already stated 


columns of your paper for as 
many years and it seems to me your view of 
this matter as presented in your columns is the 


most short-sighted one that I have ever seen ad- 
vanced in those columns on an engineering ques- 
tion, and 


correspondents are 


that if the suggestions of some of the 


followed in reference to the 


above department it will be materially hindered 
in a valuable line of work 
John V Hazen 
Hanover, N. H., Dee. 2, 1911 
—_—___—_—_—_—""“)-? oe 
Filtered Water for All Philadelphia became 


available on Nov. 21, 
the 70,000,000-gal. 
phia now has five 
bined capacity of 


1911, with the opening of 
plant at Queen Lane. Philadel- 
seperate plants, with a com- 
385,000,000 gals. Most of the 
water is prefiltered at a rapid rate before going 
to the slow-sand filters, and a small portion of 
the water which is not prefiltered has the benefit 
of sedimentation In round numbers, the water 
consumption of Philadelphia is 200 gals. per 
capita. The total filtering capacity is but slightly 
in excess of the present average total daily con- 
sumption and in some districts there is practically 
no margin between filter capacity and consump 
tion. In the West Philadelphia district the filter 
capacity could be increased from 43,000,000 to 
60,000,000-gal. capacity by an expenditure of 
$30,000 for changes in the preliminary filters, but 
the water pipes in the district will carry no 
more water, so nearly $600,000 is needed for 
larger mains. The immense filter plant at Tor- 
resdale, on the Delaware, is called on to deliver 
an average of 220,000,000 and a maximum 240,- 
000,000 gals. a day. The larger figure is not 
only the capacity of the filter plant, but also that 
of both the low-service and the high-service 
pumps and the long lines of pumping and distrib- 
uting mains. Unless means are taken to restrict 
waste, the enlargement of the 


som 


Torresdale filters 


pumping stations and distributing system must 
soon be entered upon at an estimated cost of 
$10,000,000 to $12,000,000 Mr. Fred C. Dunlap, 


M. Am. Soc. C. E., is Chief of the Bureau of Water 
of Philadelphia, and has kindly given us the in- 
formation on which this note is based. 
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A Multi-Ported Back-Pressure Valve. 


A back-pressure valve with a number of open- 
ings instead of the single port of the usual type 
is shown in the accompanying illustration. This 

a is the invention of Mr. Axel B. Wallem, of 
Delaware Co., Pa., and was patented in Decem- 

er, 1910 (No. 979,811) but has only recently 
been put on the market. The advantages claimed 





Fig. 1. Cochrane Multi-Port Back-Pressure Valve. 

(Hand-hole covers removed to show valve 
dec] pressure plate raised to give free exhaust 
to itmosphere.) 


The 
in Fig. 2, 


pressure-plate is shown in three positions 
Which gives some idea of the range of 
pressure at which the valve can be set to 
The under each valve disk to 
chattering are shown in this figure 
ioning effect the 
condensation from the steam 


In one view, the plate is shown at 


open. 
dash 


pots 


prevent 
Their cush- 
depends on accumulation of 
Water 


its highest 


position with the valve disks lifted clear of their 
seats. In this position, the disks are out of 
action and a free opening is given to the atmos- 
phere. The valve would be set in this position, 
for example, when the steam was to be shut off 
from the heating system and the engines run 
With atmospheric exhaust. Another case where 


this 


valve is 


position would be used occurs 


the 
Valve on 


when 
used as an 
Here 


prevent a 


atmospheric-relief 
the valve 
dangerous 


a condenser. acts as a safety 
Vaive to 
in the 


densing-water 


rise of pressure 
the 
held open, by 
starting the 
with atmospheric exhaust 


condenser in case of failure of con- 
supply. It is 
ing the pressure-plate, 


or turbine 


rais- 
when engine 
before put- 
ting the condenser in operation. 

The 


safety 


valve is known as the Cochrane multi-port 
valve, and is manufac- 
Harrison Safety Boiler Works, 3166 


17th St., Philadelphia, Pa., to we 


exhaust-outlet 
tured by the 


North whom 





Full Pressure. 


iG. 2, 


PLATE 


‘Valve disks are of bronze, as are also 


for the multi-port construction are greater effect- 


ive opening for a small rise, better security 


igainst sticking and less likelihood of injury to 
the valve in hammering on its seat. 

One of the most general uses of back-pressure 
valves is in connection with exhaust-steam 
heating systems. Here they act as safety- 
valves to prevent the exhaust-steam pressure 
from rising high enough to injure the heating 
equipment or stall the engines from which the 
steam is taken, In case the exhaust steam 


from the 
condensed 


engines accumulate faster than it is 


by the heating system, the back-pres- 


sure valve opens and steam escapes to the at- 
mosphere until the pressure is reduced again to 
that for which the valve is set. The back- 


pressure valve on a heating system would be set 


ordinarily for a pressure between 5 and 10 Ibs. 
per sq. in., and a much larger opening is re- 
quired to discharge the steam at a given rate 
than is needed in a boiler safety-valve, since 
both the velocity and density of the steam are 
less at the lower pressure. 

The construction of Mr. Wallem’s valve is evi- 
dent from Fig. 1. The valve deck, and conse 
quently the casing or body of the valve is made 
somewhat larger in diameter than the pipe to 


which it is attached, in order that the total open- 
ing through the ports may be made equal to or 
arger than the bore of the pipe. The valve 
shown has six ports, covered by a separate valve 
disk. Each disk is held to its seat by a sepa- 
rate spring but the pressure of all the springs, 
ind hence the pressure at which the valve will 
open, is controlled by a single ‘‘pressure-plate’”’ 
bearing upon the upper ends of the springs. The 
pressure-plate can be raised to decrease the 
spring pressure, or lowered to compress the 
springs, by means of a hand-wheel which drives, 
through bevel gearing, the vertical lead screw 


turning in a nut at the center of the plate. 


the linings of 


D 


Valves in Contact only Raised for Full Openina 


SECTIONAL VIEWS OF COCHRANE BACK-PRESSURE VALVE WITH PRESSURE- 
IN DIFFERENT POSITIONS, 


the dashpots beneath 


each disk.) 


are indebted for the information and illustrations 
used in the preparation of this article. This com- 


pany controls the patents protecting the features 
involved. 





Suggestions for a Model Street Railway 
Franchise. ' 
PETERS? and DELOS F. WILCOX.’ 


While we do favor 
railway franchise that 
we do believe it to be 


By J. W. S. 


not the granting of a street 


is exclusive in legal form, 


for the best interest of all 
concerned that the entire street railway system 
of a given community should be operated as a 
unit under one comprehensive franchise. In 
other words, we favor a practical though not a 
strictly contractual monopoly. 


We would 
advisability, 
tical 


even go so far as to 
under certain conditions, of a prac- 
consolidation of the street railway and the 
electric light, heat and power systems, because of 
the economies to be effected by 
ment. 

In our 


the 


suggest 
joint manage- 


opinion franchise should describe 
the specific routes over which the lines are to be 


every 


operated, with an adequate provision for exten- 
sions or relocations of original lines under the 
terms of the franchise, thus avoiding the neces- 


sity of negotiating a 


modification or 


new 
extension 


contract whenever a 
of routes is to be made. 


‘extracts from a 


: Report by the Sub-Committee 
of Committee on 


Franchises of National Munici- 


pal League, presented at Richmond, Va., Nov. 
16, 1911. The report has not yet been passed 
upon by the full committee, but was. sub- 
mitted for general discussion, It includes 
an outline or synopsis of a model street railway 
franchise, to serve as a check list in drawing 
franchises as well as for purposes of discussion. 
The full sub-commitee report will probably be 


printed in the “National Municipal Review” (or a 
Supplement), a new quarterly to be started by the 
National Municipal League, North American 
Building, Philadelphia, in 1912. 
“President of City Club of Kansas City, Mo. 
Chief of Bureau of Fran pises, Public Service 
Commission for the First District, New York 


It is our opinion that 


one of the necessary 
corollaries of monopoly in street railway servic: 
is the obligation on the part of the franchis¢ 


holder to 
required 


exend its lines from time to time when 
by the city, subject to review as to the 
reasonableness of the requirement. It should not 
be necessary to show that a particular proposed 
extension will be an immediate source of profit 
The test of the reasonableness of an extension 
from a financial standpoint should be whether on 


not the entire system will still be able to earn 
a fair profit on investment after the extension is 
made, Within these financial limits extensions 


should be made so as not only to furnish transit 
facilities to districts already built up, but also to 
relieve and prevent congestion of population and 
provide for the esthetic development and 
metrical growth of the city. 


sym- 


The city should reserve the right to build ex 
tensions either out of its general fund or out 
of the retirement fund or by means of special 
assessments on benefited property, and to re 
quire the grantee of the franchise to operate 
such extensions as a part of its street railway) 
system upon fair terms as to rental. 


We are of the opinion that all franchises should 
be indeterminate within the maximum imits per- 
mitted by law, and that when the indeterminate 


principle is accepted as the policy of the state 


such maximum limitations should be eliminated 
by a change in the law.‘ 


An essential element in the purchase clause is 
the fixing of the price at which the property may 
be taken over, or the exact description of the 
method by which such price is to be determined 
in the future. In our judgment it is preferable 
that the price should be agreed upon between the 
parties at the time of entering into the franchise 
contract, provision being made for adding to this 
price from time to time the legitimate cost of ex- 
tensions and betterments. An essential element 
in arriving at the price originally agreed upon 
is a valuation of the physical property. Our rea- 
sons for preferring a present valuation to a fu- 
ture appraisal are that by this means the city is 
enabled to know at any time exactly what the 
property will cost if taken over; that the fran- 
chise itself, supplemented by the extension and 
betterment accounts, will furnish at all times a 
definite basis of capital investment for rate reg- 
ulation and for amortization charges, and that all 
the financial relations between the city and the 
company will be upon the basis of protecting 
the actual original investments without reference 
to appreciation or depreciation of land values, 
prices of labor and material, cost of street work, 
etc. : 

The fixing of the purchase price and capital 
value in the contract itself release the city from 
any necessity of providing for the supervision of 


stock issues. As to bonds, it is desirable to pro- 
vide in the franchise that they shall be sold at 
the fair market price and shall be callable for 


amortization purposes at a 
the price at which sold. 


small premium over 


We believe that in order to make the city’s 
control of its streets effective, a practicable 
method of substituting municipal for private 


ownership should be available to the city at all 
times. In view of the enormous burdens of a 
city, increasing in even greater proportion than 
population, it is clear that the mere provision 
of a purchase clause in a street railway grant 
does not leave the way open practically to munici- 
pal ownership in the future unless in the grant 
itself some method is provided for the reduction 
of the purchase price or for the accumulation of 
a fund with which to effect the purchase. If the 
compensation and taxes paid to the city by the 
franchise holder are treated as an item of rev- 
enue, to be used for the relief of general taxation, 


the city will not be accumulating a purchase 
fund. Furthermore, if the franchise holder pur- 
sues the usual policy of public-service corpor- 


ations, of continuous 
ment without any by amortization, the 
purchase price will become greater and greater 
as time goes on and thus tend to make purchase 
by the city at some further time even more diffi- 
eult than at the date of the contract. 

We therefore suggest that either the city 
should set aside all or a sufficient portion of the 
revenues received by it from the street railway 
company as an amortization or sinking fund for 
the purchase of the company’s bonds from time 
to time, and ultimately to offset the company’s 


increase 
decrease 


in capital invest- 


, 


we mean a 
may be revoked by the city upon 


‘By an “indeterminate franchise’ 
franchise that 


due notice given, either at any time, or at any 
time after a short minimum period or at regular 


intervals not more than five years apart, such 
revoeation in any ease to be conditional upon the 
city’s taking over the physical plant at a fair 
price or designating another grantee to do so. 
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entire equity in the 
vany itself be 
f its franchise 
f trustees a 


ent sufficient, 


property, or that the com- 
required as one of the conditions 
to set aside annually in the 
certain percentage on its 
with the normal 
to amortize the capital within a period of from 
hirty to fifty years All accumulations of the 
imortization fund should under the contract itself 
o to reduce the purchase 


hands 
invest 
accumulations 


price in case the fran- 
is terminated. At the end of the amortiza- 
ion period, if the city has not already purchased 
the property, the entire physical plant will revert 
to the citv without further cost, either to be 
ited by it or to be leased 
may at 
he plant can be 
charges. ra 
We would also suggest 


hise 


oper- 
for operation, as pub- 
the time dictate, In either case 
operated free 


lic policy 
from capital 
that the franchis¢ 
binding the grantee in case of pur- 

iase by the city to accept mortgage bonds of the 
city in payment, to as great an would 
be compatible with their readily nego- 
tiable, bonds to be only upon the 
property and revenues of the street railway plant, 
including the right in case of foreclosure to re- 
take and onerate the plant upon th terms 
is before. {This would] simplify the financial 
involved in the change to 
»wnership, by eliminating brokerage 


con 
ain a clause 


extent as 
being 


such secured 


Same 


problems municipal 


charges and 


it the same time leaving the company’s invest- 
ment largely undisturbed 
Where the negotiation of a new franchise 


settlement involves the surrender by the com- 
pany of existing unexpired franchises, held under 


conditions already 


fixed by contract, it may in 
some eases be necessary to include their esti- 
mated value in the purchase price If this is 


done the new franchise 
for amortization within the 
the old grants of at 


price 


should certainly provide 
original p riod of 
least the part of the pur- 
allowed for unexpired franchise value 


are should be taken, 


chase 
Oo 


however, in valuing an ex 


isting franchise not to take into consideration 
merely its earning power during its unexpired 


term, but 


most 


fact 
phy sical 


also the 
cases the 
be left “up in the 
pired 
by the 
offset 
the old one. 

The upshot of the whole matter is, that whil 
a city can well afford to allow a fair price in pro- 
viding for the existing utility, 
for the sake of getting its complex relations with 
the former franchise owners disentangled, it can- 
not afford under any circumstances to pay 
approximating the capitalization 
ready bankrupted the private owners. 

A street railway should be regarded as 
public necessity, to be maintained at all times at 
the highest practicable standard of efficiency. ir 
respective of the expiration or termination of the 
franchises and irrespective of changes in 
ship or in While this policy is 
hecomes doubly 


that under old grants in 
investment itself would 
when the franchise ex- 
The value of the greater certainty offered 
new franchise should be e 
against the unexpired 


air” 


runted as an 


earning power of 


purchase of an 


a price 


which has al- 


owner 
management. 
any case it 
sary when the city enters into a ec 
ing the right to take over the 
price at some future time. 


necessary in neces- 


mntract reserv- 
property at a fixed 
The should, 
therefore, contain specific provisions in regard to 
the disposition of earnings, to 
quiring certain 
he set apart from year 
and depreciation, ineluding obsolescence 

In our opinion the first consideration in the 
operation of a railway should be the ren- 
dering of 


franchise 


the extent of re- 


percentages of gross 


receipts to 


to year for maintenance 


street 


sufficient first class service. In 
order to secure this result practically, the fran- 
chise should not only reserve to the city 


specific and comprehensive regulatory 
but in all cases where there is no existing state 
or local authority for the should 
provision in detail for a supervising 
officer, with adequate 
contract and 
give such service. 


The second 


powers, 
purpose make 
commis 

enfore 
grantee to 


sion or 
ing the 


means for 
compelling the 


consideration, in 
should be the protection of the 
mately invested in this public 
should be to make street 
proximately as safe as municipal bonds. Wwe 
esteem it a disgrace to a city either to lend the 
use of its streets for the exploitation of the cre 
dulity of unwary investors or to impose such 
restrictions upon ecapital honestly in 
vested in a public utility as to drive the 
chise-holder into bankruptcy. We 
it to be a lamentable error in public 
a city by laxity in supervision to 
grantee of its franchises so 
age a public utility and 
tion as to deprive the 


our judgment 
capital legiti- 
The aim 


securities ap- 


service 


railway 


severe 
fran 
think 
policy for 
permit the 
grossly to 
overload its capitaliza 
public of adequate serv 


also 


misman 


ice and at the same 
of invested capital. 

We consider that while the 
fares is of great 
all secondary to the 
service, to the 


time endanger the security 
street 
after 
adequate 


question of 
importance it is 
furnishing of 
honest protection of 
investment and to the gradual 
the capital for the benefit of the 
that the fr 
rate of 


sional 


railway 


necessary 
amortization of 
city We think 
anchise should prescribe an_ initial 
fare, but should 


readjustment 


provide for an occa- 
either through regulation 
dulk of rates 


interesting’ ex- 


or by means of an automatic sche 
itself An 


latter 


specified in the grant 


with the 


periment policy is now being 
made in Cleveland, and the final results there 
will throw important light upon this method of 
adjusting rates Whatever rate may be in foree 
at any particular time we think that as far as 


practicable it 
limits, that a 
without extra charge s! 

We have 


compensation for 


should be uniform within the city 


and general system of transfers 
ould be provided 


considered 


with care the question of 


franchises In our judgment 
riders 


lief of the ge 


strong 


the car should not be taxed for the re 
rate While there are 

policy of requiring a 
taxes at the regular 
property outside of the 
that at least all compensation 
in excess of requirement, 
form of general city taxes, car 
percentage of gross receipts or a 


ould be applied 


neral tax 

arguments for the 
franchise holder to pay 
value of its 
think 


rate on the 
streets, we 
this whether in the 
license fees, a 
division of net 


profits, sl! either to the 


construc- 


tion of extensions on the city’s account, or to 
th imortization fund, or should be remitted 
for the benefit of service or for the reduction of 
rates 

The public necessity of maintaining con 
tinu Ss service on a street railway system is so 


great that in our judgment the 
method for the 


dispute s so as 


franchise should 
arbitration of labor 
prevent 
impressed bv 
with the tre 


provide some 
effectively to 
We have been 


experience 


strikes 
observation and 
mendous cost in human 
vitality represented by the 
transit Tt is 
hour or an 

lighted. badly 
of a hard 4 
person's strength 


labor for the 


time and 
often true 
spent on a 
ventilated 


energy 
that a half 
crowded, poorly 
street car at the 
work is a 


wasted in 
hour 
end 
day's greater tax 
than an extension 
same would be 
transportation is not to be 
the fares paid. 
in framing a 
and in the re 


upon a 
of the day's 
The cost of 
measured 


time 


merely by 


The representatives of the 


city 
street railway franchise 
fulation of street 
mnstantlyv 


of human 


contract 
railway 
mind the 
well as 


service 
should ec keep in conservation 
energy as 


financial con- 
siderations 





Work of the International Flectrical Con- 
gress and the Internaticnal Electrotech- 
nical Commission at Turin, Italy. 
INTERNATIONAL CONGRESS. 
ports of the International 
Electricity, held at 


recently been 


Detailed re- 
Congress of Applied 
Turin, Italy, Sept. 10-16, have 
received in this country. It ap- 
pears that nearly 500 members were present, in- 
cluding delegates from various governments and 
from engineering societies in 
During the 
sented for discussion on 


different 


papers 


countries. 
several sessions, were pre- 


advances in generating 


machinery and transformers: central 


power sta- 


tions, switehboards, conduits, ete.: instruments 
and methods of measurement; illumination and 
heating; electric traction; telezraphy and tele- 


phony: 
rates, 
The 


technical 


electrochemistry 
taxation 
Congress 


and electrometallurgy; 
etc. 
International 
Commission, as a permanent and offi- 
‘ial body, to assume the responsibility for the 
organization of future electrical congresses as to 
time, place, object, ete. 


and legislation, 


asked the Electro- 


At the close of one of the meetings, the 
Americans and 


French, 
Germans in attendance decorated 
the monument of Galileo 

The 


ican 


Ferraris. 

Congress endorsed the action of the Amer- 
Institute of Electrical Engineers in giving 
in its publications metric equivalents of all values 
stated in English measure. It 
mended that the 


Was also recom- 


technical societies of all coun- 


tries where the metric system is not official 
should follow this practice 
The Congress voted that it was desirable to 


have an International C ission named for the 
study of systems of illumination and of all tech 


nical problems dealing illumination and 


omnr 


with 





approved the proposal to have th Llluminat 
Engineering Society of London appoint such a 
commission. 

The Congress also voted that acceler 7 f 
trains should be expressed in meters per hour 
per second It was further voted that in matter 
of electrical legislation the vile o i d 
technical provisions should be entirely parat 
Resolutions were passed against the imposition 
ol taxeS upon the generation of power, except fo 
lighting or in the case of priv plants, and tha 
legislation should not be of such a nature 


give any system advantage over electri 


A number of members requested that the next 
international c¢ 
tion, since 
for the furtherance of techni 
in the United States. 
INTERNATIONAL ELE 
COMMISSION.—The 
held a meetings 
Nineteen countries 
Mr. Emil 
President, 


mgress have an educational se 


many countries lacked those societies 


STROTECHNICAL 
Internationa] Commission 
series of beginning with Sept 
were represented by 52 dele- 


Budde, of 


and Col. R. E. Crompton, of 


gates. Germany, was elected 


Was re-elected as 


the different 


Honorary Secretary \mong 
actions taken, the follo 
be noted: 


Instantaneous values of electrical quantities 


which vary with time are to be represented by 
small letters (lower case) Virtua r constant 
values of electrical quantities are to be repre 


sented by capitals. Maximum values of periodic 
electrical quantities are to be re] 
capital letters, foll 


netic 


»wed by the subscript m 


quantities, constant or va ible, are to b 


represented by capital script 


Gothie, he ivy 


faced or any very special typ Maximum values 
of periodic magnetic quantites are to be followed 


by the subscript m. The following quantities are 
1 


to be represented by the specific letters shown 


Current. :.<. I, 4 
Electromotive force E, ¢ 
Resistance ...... R 

Eleetrie quantity QV. 47 


Inductance 
Magnetic 


(coefficient of self-ir Ol 
fores fh oor iH 


Magnetic flux-density yor B 
Length ... , d I, 
Mass M,m 
Time , 


The term “reactive power’ was adopted for the 


quantity “FE I sin @.’ On the 


request of tk 


American Institute of Electrical Engineers, the 
Commission took action toward securing uni 
formity of representation of vector diagrams 
This request was made a year. ago, “ 
cause of the confusion which arose from 
having two methods of representing varying 
electrical quantities One method used re 
angular coordinates, and the vector was i 
supposedly revolving (anti-clockwise) line, wh 
projection on a fixed line represented instar 


taneous value of the 


varving electrical quantity 


vhose maximum value was given by the length 


of revolving vector. The various angles of ro 


tation represented motion or sequence of e\ 


of a cycle, and the line representing 
would be plotted a certain 
behind that representing voltage in case of 


irrent The thod of 


value of current 


ng c other mé repre 


and at 





ion is based on polar coordinates, 


tual time is represented by an angle, the radius 
vectors representing instantaneous values With 

ageing’ current (maximum value occurring later 
than maximum value of voltage) tne irrent 


vector would be plotted ahead of’ the voltage: 


vector, the time angle being greater. Hence, con 
fusion of ideas in the 


induced The 


study of 


Commission went no further t] 





to recommend that in graphical representation 
idvance in phase should be represented in the 
counter-clockwise direction. 

Three recommendations were adopted egal 
to the rating of electrical machiner 1) Ou 

generators is defined as electrical power ava 
ble at terminals; (2) output t 1] motors 
is defined as mechanical power available at tl 
shaft: (3) both electrical and mechanica power! 
ire to be expressed in int vatts \ 
ommittee, consisting of one member from Be 
gium, France, Germany, Great Britail Ita 


Sweden, Switzerland and the United States, was 
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appointed to continue the study of rating of elec- 
trical machinery. 

The proposition of the International Electrical 
Congr that the Commission should ‘undertake 
tk reanization of future electrical congresses 


iccepted, and it was decided to hold a con- 
gress at San Francisco in 1915. Meetings of the 
International Commission were fixed for Berlin 
1915 and San Francisco in 1915. 
=<. - 


The Interstate Commerce Commission’s Re- 
port on the Lehigh Valley R. R. Wreck 
Near Manchester, N. Y., on 
Aug. 25, 1911. 


The wreck of a passenger excursion train on 
the Lehigh Valley R. R. at Manchester, between 
Rochester and Geneva, N. Y., on Aug. 25, 1911, 
iroused considerable interest on account of the 
irge loss of life and more particularly because 
if its being clearly attributed to a defective rail. 





This rail was found, after the accident, to be 

ken into some 17 pieces, and both the report 
ff the New York State Public Service Commis- 
ion and the official statement of the railroad 
ompany agreed that the rail was not only 
“piped” but had also certain defects about the 
ead tha were described as “hard spots” or 


growing defects 

The pieces of the rail were subsequently ex- 
amined carefully under the direction of the In- 
terstate Commerce Commission by Mr. James E. 
Howard, Engineer-Physicist of the U. S. Bureau 
f Standards The result of his examination is 
the subject of a long report to Dr. S. W. Strat- 
ton, Director of the Bureau of Standards. Upon 
the information given in this report, as well as 
ipon the results of his own investigations, Mr. 
H. W. Belnap, Chief Inspector of Safety Appli- 
inees, Interstate Commerce Commission, has 


sased his report, recently submitted to the Com- 


mission, an abstract of which follows: 





The train was composed of 14 cars, with two 
ocomotives, Nos. 2476 and 1804, at the time the 
iecident occurred At the west end of the Man- 
hester yard, the signals were set as usual at 
caution and the speed was reduced to 25 mi. per 
! At the east end of the yard, the engineers 
began to increase the speed, so that at the time 
if the accident the speed was probably a little 
ver 25 mi. per hr. 

At a point 247 ft. west of the bridge spanning 
Canandaigua Outlet. the train was derailed by a 
broken rail The rail was fractured on the north 
side of the track on which the train was run- 
ing, abreast a crossover The two engines and 
first five cars passed over the bridge in safety, 
but a part of the train was precipitated from 
the south side of the track, the side opposite the 
broken rail, to the bed of the creek. The frac- 
ired rail was several rail lengths east of the 
Manchester yards, the bridge several rail lengths 
farther on. One ear from the middle of the train 
fell to the bottom of the creek and was demol- 
shed, t forward end of the next car falling 
ilso, leaving the rear end resting against the 
bridge In these two ears, day coaches, the ma- 
jority of the casualties occurred All the re- 

1ining cars were derailed. 

A thorough examination of the train failed to 


liselose any defective condition of equipment. 
The Lehigh Valley R. R. maintains at the point 
of the aecident a double-track line running east 
ind west with 90-lb. steel rails 33 ft. long, 
double spikes, class “A,” ties 18 to the rail. The 
grade is practically level The bridge crossing 


Canandaigua Outlet is a steel-girder deck bridge, 


ibout 178 ft. long, of two bents, having substan- 
tin] masonry abutments with a stone pier located 

n the center. 

On the north and south sides of the main 
tracks, west of the bridge, is the Manchester 
freight yard There is a highway crossing 578 
ft. west of the bridge and between the crossing 
ind the bridge is an interlocking crossover 
Trains are operated by the Hall Automatie Block 
Signal Svstem, electrically operated. The fact 
that all signals were at clear makes it plain 
that the rail could not have been broken prior 
to the time train No. 4 entered the block. 

This being true, it is probable that as steam 
was being admitted to the cylinders of both en- 
zines, it withdrew much of the load from the 
pilot wheels and put an excessive load on the 
driving wheels so that a maximum wheel pres- 
sure was applied to this defective rail, causing 









it to break. The cars following caused addi- 
tional fractures until the forward trucks of the 
sixth car dropped to the. ties. The rail was 
broken into about 17 fragments, the first 31 ins 
long, the next 27 ins., the next 22 ins. and so on 
It would seem to harmonize with the appearance 
of these short fragments to believe that the 
primary fracture was caused by the locomotives 
and that one by one these short pieces were de- 
tached after the severe hammering they sus- 
tained. With the spikes loosened by the pres- 
sure, the fissures existing in the head of the rail 
(referred to later on) would facilitate the rapid 
rupture of the rail. 
The total weight of the two engines was dis 
tributed as follows: 

No. 2476 No, 1804 

Weight Ibs lbs. 
On driving wheels 99,700 154,800 
On front trucks ; ; 53,800 $4,700 
On back trucks : ae 3,000 Re 
Total, engine ‘ 196,500 199,500 
Total, engine and tender 339,200 342,200 
- No. 2476 No. 1804 
Wheel base ft ins ft. ins 

Driving 6 11 14° #1 

Rigid .. re Sig i 14 1 14 1 

Total, engine ; 25 8 26 1 
Total, engine i tender 69 9% 67 1% 
Number of driving wheels.. 2 pairs 3 pairs 
Diameter of driving wheels 77 ins 69 ins 
The broken rail was manufactured by the 
fethlehem Steel Co., open-hearth process, 20% 
discard, 90 lbs. to yard, and was rolled Dec. 24, 
1909. It was known as an “A” rail, the first rail 
rolled from the ingot It was first laid on Oct. 
31, 1910, but was subsequently removed and 
shortened to 24 ft An examination after the 


accident showed the following composition of 
the material in the split in the web: 


SiQe, 23.2%: AlOs, 20.5%: CaO, 40.8%: Mego, 
7.5%; not determined, 8%. 

The 8% not determined comprised Fe.0;, TiOs, 
P,0;, Mn;,0,, H.O, CO. a little coal, perhaps SOs 
and alkalies From the above composition it is 
inferred that this slag-like material was rolled 
into the rail through the several passes down 
from the ingot earlier than coming from the 
ladle and had its origin in the steel furnace 

In the head of the rail are transverse fissures, 
which could not have been detected except by 
chance, but which were more dangerous than 
“piping Rolling of the head of the rail by 


heavy wheel pressure produces internal strain in 


the steel, which reached its greatest intensity on 


the gage side of the head of the rail, where the 
flow of steel takes place in a lateral direction 
No foreign substance is necessary to account for 
these fissures and they invariably occur on the 
gage side of the rail. From these and other 
facts, it seems that these fissures are not defects 
of mill practice and do not exist in new rails. 
The development of these transverse fissures 
suggests that the limit of wheel pressure has 
been reached and probably surpassed on rails of 
the usual width and shape of head and that the 
increasing occurrence of accidents of this char- 
acter is warning of the fact In 1902, 78 derail- 
ments occurred due to broken rails, in 1911, 249 
Letters from the Division Engineer and Super- 
visor of the Lehigh Valley R. R. are submitted 
to show that the railroad was cognizant that 
there were defective rails in service and formal 
notice was given foreman of track to look out 
for them When the rail was cut down to 24 
ft., it is plain that the defect could and should 
have been discovered before replacing the rail. 
SUMMARY RECOMMENDATIONS.—The acci- 
dent was cuused by a broken rail. The primary 
cause of the break was the formation and devel- 
opment of transverse fissures and longitudinal 
seams in the head of the rail, finally causing it 
to break under excessive wheel pressure. Sec- 


ondarily, the cause was “piping,” a defect in mill 
practice 


Defects were such that when it was once laid, 


no amount of inspection, no matter how careful, 
would have disclosed them, but when the rail 
was removed and cut and holes bored for fish 
plates, these holes as well as the cut head must 
have shown evidence of piping. The rail should 
therefore not have been put back into service. 
With the information at hand, it is extremely 
dificult to suggest any means of preveiting 
further accidents of this character. The re Vy 


lies in diminishing the wheel pressure and low- 


ering the direct compressive and bending 
stresses. An exhaustive examination and tests 
should be begun, with most complete and care- 
ful experiments. covering the whole question 
This examination should deal with steel rails 
from the furnace to the time they are laid in the 


track; it should determine 
used in the steel mills 
imperfections in the 


whether the use of 


whether the tests now 
are adequate to detect 
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been ap inted General Mar r of the Swed 
Ir , M s & ] rnac Ltd., vit dquarte 
it N Sweder 
Mr. Morris Ih. Cooke, M. Am. Soc. M Leon 
ting engineer and efficiency expert of Phila- 
delphi Pa., has been appointed by Mayor Blank 


nburge Direetor of Public Works of Philadelphia 
Mr. Cooke has been associated with Mr. F. W. 
T lor, M. Am. Soc. M. E., in efficiency engineer 


ing work, and is a lecturer on business admin 
tration t Harvard University and*™ Dartmouth 
(‘o] £ 

ollege 


Mr. A. B. Eldredge, formerly First Vice-Presi 
dent and general attornéy of the Dulutl South 
Shore & Atlantic Ry., has been elected President 
of the ime, succeeding Mr. William Fite! 
resigned’ on Nov. 30. Mr. Fitch is over 72 years 
old and has recently completed 40 years of con 


who 


rious railway service For a number of years 
he was Superintendent of the Dakota and Penin 
ir divisions of the Chicago & Northwester: 

Mr. Roy Antibus, for the past eight years Civil 
Engineer wit the Roberts & Abbott Co., of 
Cleveland, Ohio, on electric railway construction 
in various parts of the United States and re- 
cently in Tehuantepec, Mexico, has been ap 
pointed Engineer in Charge of the constructior 
of the Northern Ohio Power Co., which is about 
to erect a steam-power plant, dam and hydro 
electric plant mn the Cuyahoga River, near Ak- 


Messrs. C. W. Staniford, M. Am. Soc. 
Chief Engineer of the Department of Docks 
Ferries of the City of New York, E. P. Goodricl 
M. Am. Soc. C. E., Consulting i 
York City, and W. J gJarney, Sccond Deputy 
Commissioner of the Department of Docks and 
Ferries of the City of New York, have been ap- 
pointed a board of consulting engineers to exam 





ine and report on plans for improvement of the 
port facilities of Portland, Ore The City of 
Portland has authorized an issue of bonds to the 
amount of $2,500,000 for the initial steps of this 
improvement 


Obituary. 


William Mitchell Norris, a consulting chemist 
of Princeton, N. J., died on Nov. 29 from pneu 


monia He was born at Edinburgh, Scotland, in 
1857 In 1877 he graduated from Princeton Uni 


versity, and for a number of years had been a 
prominent consulting chemist, especially in con 
nection with the leather industry He leaves a 
widow and three sons. 

Andrew O'Hara. Superintendent of the Eastern 
division of the St. Louis & San Franciseo R. R. 
died in Springtield, Mo., on Nov 30 He was 
born in 1857 in Ohio. He began his railway ca- 
reer in 1872 as a telegraph operator on the Clev« 
land, Columbus, Cincinnati & Indianapolis Ry. 
Sinee 1885 he had served continuously with the 
St. Louis & San Francisco R. R. as train dis- 
patcher, trainmaster and Division Superintend- 
ent. 


Frank Ridlon, President of the Frank Ridlon 
Electrical Co., of Boston, Mass., the Berlin (N. 


H.) Street Railway Co., and the soothbay Har- 
bor (Me.) Electric Light & Power Co., died at 
his home in Brookline, Mass., on Dee. 1 He was 


73 vears old. Mr. Ridlon was one of the earliest 
capitalists to appreciate the possibilities of elec- 


tricity. He was one of the founders, and for 
eight years Presdent of the Boston Electrie Light 
Club He was at one time a vice-president of 


the National Electric Light Association, and was 
well Known to electrical engineers throughout 
the East 

Benjamin Douglas, M. Am. Soc. C. E., for many 
years Bridge Engineer of the Michigan Central 
R. R., and more recently Tunnel Engineer for the 
Detroit River Tunnel Co., was killed recently by 
a fall from a bridge near Capoere, Brazil. Mr. 
Douglas was born in Detroit, Mich., in 1859, and 
graduated from the University of Michigan in 
1882 In 1885 he became Bridge Engineer of the 
Michigan Central R. R., which position he held 
until 1905, when he was appointed Tunnel Engi- 
neer on the construction of the Detroit River 
tunnel. Since 1910 Mr. Douglas carried on a pri 
vate consulting practice with offices in Detroit 

Robert C¢ Morrison President of the Joliet 
Bridge & Iron Co., of Joliet, Ill., died on Nov. 23 
He had been ill from typhoid fever but had ap 
parently recovered and was supposed to be rap 
idly regaining his usual health The end came 


without warning and is believed to have been 


eaused by a blood-clot He was born in Scotland 
in 1856. His father died when he was 9 years 
of age. After acquiring a fair common school 
education he apprenticed himself to a_ stone 
cutter in 1572 lie worked at this trade for a 





ENGINEERING NEWS. 


number of years, America, 


President 
daughters. 


Franklin, prominent 


Baltimore engineer 


chainman 
ennsylvania 
Lawrence Scientific 


graduated. 
Lieutenant 
through- 


of Colonel. 


as a Captain 


out the war r 


Manager 
Maryland 
President 


Baltimore 
Baltimore 
consolidation 
railways, Vice-President 


consolidated 


associated 
and Geodetic 


eritus of Geography 





Davidson 
parents came 
Philadelphia, 
> Central High School, grad- 


secretary 
superintendent 


continuously in the service of the Coast Survey, 
Geodetic 
terward became Sel 
hi and Alaska. 


also served 


‘alifornia, 
fessor of Geography. 


Commission Irrigation 





Advisory Improve- 
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societies in this country and 


astronomy, 





Engineering Societies. 
COMING MEETINGS. 


AMERICAN 
MANUFACTURERS. 


ASSOCIATION PORTLAND 


Philadelphia, 
AMERICAN INSTITUTE 
‘ convention 


ARCHITECTS 
Washington, 
Octagon, 
Washington, D. C. 


AMERICAN INSTITUTE CHEMICAL 
Washington, 
‘ I, ; Polytechnic 

tute, Brooklyn, N. Y. 
AMERICAN SOCIETY AGRICULTURAL 
meeting at 
Davidson, Ames, Iowa. 
AMERICAN ASSOCIATION 
SCIENCE. 
Annual meeting at Washington, 
Smithsonian 


Paul, Minn. 


FOR THE ADVANCE- 


stitution, Washington, D. C. 


PACIFIC NORTHWEST SOCIETY 


Annual meeting at Seattle, Wash. Secy., 





AMERICAN SOCIETY OF 
TRACTORS. 


ENGINEERING 


Wemlinger, 


MICHIGAN ENGINEERING SOCIETY. 
Lansing, Mich. 


Wealthy 


ENGINEERS’ 
SYLVANIA 


SOCIETY WESTERN 
Pittsburgh, 


Elmer K. Hiles, 11 Oliver Bidg., Pitts- 


Vol. 66. No. 23. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 

Jan. 17-18. Annual meeting at New York City 
Secy., Charles Warren Hunt, 220 West 57t} 
St., New York City. 

SOCTETY OF AUTOMOBILE ENGINEERS. 

Jan, 18-20. Annual meeting at New York City 
Secy., Coker F. Clarkson, 1451 Broadway 
New York City. 

AMERICAN SOCIETY OF HEATING AND VEN 
TILATING ENGINEERS. 
Jan. 23-25. Annual meeting at New York City 

Secy., W. W. Macon, 29 West 39th St., New 

York City. 





OHIO ENGINEERING SOCIETY. 


Jan. 24-26. Annual meeting at Cleveland, Ohio 
Secy., Clyde J. Knisely, New Philadelphia, 
Ohio. 

Rochester Engineering Society. 

This society has recently taken up accident 
and fire-prevention work. A circular has been 
issued reviewing the causes of a number of fires 
mn record, with the idea of reducing the number 
of fires due to carelessness, 

New England Water Works Association. 

The paper to be presented at the December 
meeting, to be held at the Hotel Brunswick, Bos- 
ton, Mass., Dee. 13, is entitled “An Investigation 
of the Relative Life of Iron and Steel Pipe as 
Found in Actual Service,” by William H. Walker, 
Professor of Chemical Engineering, Massachu- 
setts Institute of Technology. The discussion 
will be opened by Mr. F. N. Speller, of Pittsburgh 
Pa. 

Captain John Ericsson Memorial Society of 

Swedish Engineers, 

The object of this society, founded in 1907, is 
to honor the memory of John Ericsson and to 
maintain the reputation of Swedish engineers. 
The society is engaged at present in collectin 





articles of all kinds relating to John Ericsson’s 
work. At a recent meeting a new class of mem- 
bers, called Associates, was established, who may 
be engineers of any nationality The secretary 
is Mr. G. Tisell, 239 West 39th St., New York 
City. 

National Electric Light Association, 

The State Armory in Seattle, Wash., has been 
engaged for the annual convention which will be 
held June 9-15, 1912. There will be this year the 
usual exhibition of electric-lighting apparatus by 
manufacturers—a feature which was omitted from 
the 1911 convention in New York City on account 
of lack of facilities and of the various exhibits 
to be found about the city. A large drill hall, 
100 200 ft., will be used for the exhibits. At 
one end of the drill hall will be the main con- 
vention room and the several parallel sessions 
will be accommodated in the gymnasium and 
theater below 

American Society of Mechanical Engineers. 

A large number of the members united at the 
time of the Pittsburgh meeting in presenting to 
President FE. D. Meier an illuminated address of 
congratulation on his 70th birthday. His consent 
was also obtained to give sittings for a portrait. 
The portrait has been recently finished and will 
be on exhibition in the society’s rooms during the 
coming annual meeting in New York City, Dee. 
5-8. The artist was Mr. Daniel J. Strain, of Bos- 
ton, Mass., who was for many vears Vice-Presi- 
dent of the Boston Art Club. The portrait rep- 
resents Col. Meier in a pearl-gray suit and sitting 
in an easy position. The gray suit was selected 
to avoid any marked contrast with his silver- 
white hair and rather high color. 

Engineers’ Club of Philadelphia, 

A special meeting will be held, Dec. 9, to con- 
sider and act upon the reports of the Committee 
on Governmental Control of the Construction of 
Dams in Pennsylvania Both a majority and 
minority report were presented by this commit- 
tee. The majority report, signed by Edwin F 
Smith and J. W. Ledoux, recommends that no 
dam should be built without a license from the 
state to the owner, the license to set forth the 
names of the engineering staff to be in charge of 
the design and construction; but that the state 
should not assume any liability for the safety of 
the structure and “any failure on the part of the 
licensee to meet these provisions shall be a crim- 
inal offense against the commonwealth, punish- 
able by law accordingly.” 

The minority report, signed by John C. Traut- 
wine, Jr., recommends that the Governor of the 
State be requested to call together a special com- 
mission of competent engineers, aided by legal 
talent, to frame comprehensive regulations pro- 
viding for the creation of a permanent State De- 
partment of Public Works, to be composed of 
bureaus so constituted that their combined juris- 
dictions shall cover not only the construction of 
dams, but all other engineering contingencies 
likely to arise , 
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